Abstract (Basic) : WO 9602576 A 

New chimeric human/mouse antibody (Ab) against human interleukin-8 
(IL-8) contains variable (V) regions of both the L and H chains derived 
from a mouse anti-human IL-8 monoclonal Ab (MAb) , and constant (C) 
regions of both the L and H chains derived from human Ab. Also claimed 
are: (1) the L and H chain V regions of the mouse anti-human IL-8 MAb- 
(2) DNA coding for all the above; (3) expression vectors containing the 
DNA of (2); and (4) transformant host organisms contg. the expression 
vectors of (3), and which express the Ab or its constituent parts on 
culture. 

USE - The chimeric Ab is used in the treatment of inflammatory 
diseases mediated by IL-8. 

ADVANTAGE - As the major part of the reconstituted Ab derives from 
a human Ab and only the CDR regions (which are of low antigenicity) are 
of mouse origin the chimeric antibody has a low antigenicity against 
the human body when used therapeutically. 
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(57) Abstract 

A reconstituted human antibody afainst human mierieukin-8 (IL-8X compntinc (A) L chains comprising: (]) 
the human L-chain C regkm, and (2) the L-chain V region the human L-chain Hi and the L-cham CDR 

of a mouse monoclonal antibody against TJL-8; and (B) H chains comprising: (I) the human H<ham C region, and 
(2) the H -chain V region containing the human H-chain FR and the H-cham CDR of a moose mooockmaJ antibody 
against IL-8. As the major pan of the reconstituted antibody derives from a human antibody and antigenicity of the 
CDR is low, this antibody has a low antigenicity against the human body, thus being expected to be applicable for 
medical therapy. 
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C D R 1 ; Asp Tyr Tyr Leu Ser 

C D R 2 ; Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu Ty 
r Ser Ala Ser Val Lys Gly 
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( 2 ) t p HtSF R. itftM L-8i:«l^n^ 

*. 

FR1: Asp lie Gin Het Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser 

Va! Gly Asp Arg Val Thr lie Thr Cys 

FB2: Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

Tyr 

FR3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

Phe Thr Phe Thr lie Ser Ser Leu Gin Pro Glu Asp He Ala 

Thr Tyr Tyr Cys 

FR4 : Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

tiztt. 

FRl : Asp He Gin Met Thr Gin Ser Pro Ser Scr Leu Ser Ala Ser 

Val Gly Asp Arg Val Thr He Thr Cys 

FR2 : Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

Tyr 

FB3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

Tyr Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp lie Ala 

Thr Tyr Tyr Cys 

FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys 

ffotBt h Htft'F R ttTEOT $ /SK?!I£STS t>QW*f bft 

FRl: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
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Phe Ser 

FR2: Trp Va! Arg Gin Ala Gin 
FR3: Arg Leu Thr He Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gl> Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Gin 
FR3: Arg Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4 : Trp Gly Gin CI \ Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr lie Ser Arg 



Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val lyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe- Thr 

Glj Lys Gl> Leu Glu Trp Val Gly 
Glu Asp Ser Lyi Asn Thr Leu Tyr 
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Leu Gin Bet Ser Ser Lou 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR 1 : Giu V a 1 Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Pro Pro 
FR3: Arg Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4 : Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Phe Thr He Ser Arg 

Leu Gin He t Ser Ser Leu 

Tyr Cys Ala Arg 
FR4 : Trp Gly Gin Gly Thr Leu 



Lyr Ihr Glu Asp Leu Ala Vol T>- 

Val Thr Val Ser Ser ; 

Ser Gly Gly Gly Leu Val Gin Pro 

Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Va! Tyr 

Val Thr Val Ser Ser ; 

Ser Gly Gly Gly Leu Val Gin Pro 

Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Ala Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 

Ser Gly Gly Gly Leu Val Gin Pro 

Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gl> 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser 
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-± 4-. 

o. . 

FRi: G i u Va! Gin Leu Leu Glu Ser Gly Gl> Gl> Leu Val Gin Pro 
Gl> Giy Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

FR2: Up Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Glj 
FR3: Arg Phe Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Wet Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

o BR * £ a - y " t * D N A la t * . * £ BJ it i v ±g2 D N A £ 

11 S CD fig * tt Si 91 
are, ^ftf^RlicSftCLlKtitfHdcMcfc*!: 

ffl . th-XDyy-> 3 v-77^^--la (HEF-1 

F-VL-g *i>J;tfHEF-VH-g r 1 * * * . 

0 2 ti, cos*BB&0£*±ft 7 w 

S - 4 «t* (c hL/c h H ) <Dt r I L-8Ktt**fc£«j©tt 
E © fc » 0 E L I SA(Dgl^t^77Tt)5. 

13 K. *ft9!0il«l* k h WS - 4 Bt*OHfl[Va*©*-A 
-y S yr a (RVHa) (A), WS - 4 R 
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ft 0 L ft V $1 $ 0 S - - - >' 5 r a . ( R V 1, s ) ( B ) Q & T 

*f£^OSm«t^ h W S - 4 ffift® Lft V$I« ( R V L 
a ) ti h nil H ft V ?fifi ( R V H a ) £ , 5WS-1 
UlftHftVISJUS (c hH) «^0 : tC:*/'7WS-4!»t*Lg(Vti« 
(c hL) ±cos«l§ic:a$3tf. t h I L-8CJtf Sg^K 

tm±mi. c o s«iS0«#±»*t3«^$n^*»!B0+ > 7 

(c hL/c hH) t&Kt ZtztbOE L I S A 0 *S 

mSH. C0Slli!<5*llj|*Ci4**lfc*ji!l(DRVLa 
8 80B«K3it ^S-4)n* (RVLa/RVHa 
, RVLa/RVHb, RVLa/RVHc. RVLa/RVHd 
, RVLa/RVHe. RVLa/RVHf. RVLa/RVHg 
. R V L a /R V H h ) 0fc h I L - 8 IZftt 
, COStg§g0ig*±ft4u3j^$ftfc*5fe9J0*>7WS-4ln 
ft (c hL/c hH) 41fcR-rSfc»®EL I SAOfc*****' 
7 7 T S . 

H 6 tt, COSlBlfi©ii*±« + Cfi4**lfc**!l|ORVL b 
**>^T<C* 8 SOSflldck. h W S - 4 ffift (RVLb/RVHa 
, RVLb/RVHb. RVLb/RVHc, RVLb/RVHd 
. RVLb/RVHe. RVLb/RVHf, RVLb/RVHg 
, RVLb/RVHh) 0t M L - 8 C«t U^Kilit^ 
. COS*lB&©lg«±ft + £a^£ttfc*£E0*>7WS-4ffi 
* (c hL/c hH) tikftt ZtzKXDE I I SASgS^it^' 
7 7 T & -5 . 

07S, «K^;*^?lfl)S»«t hWS-4ffiftRVLa/R 
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v k g £■ -J R v L b / P v h e o t i ] 1 - e ::iit«ti^E* 
, ft 12 L, rc * ft 93 0 * * ? W S - 4 Jfi * ( c h L/c h H ) ± JtK 

m 8 tf IS L iz*§tWGnmiBL t M/tfc r V L a /R V H g C 
wtfKRVLb/RVHgOI L-8Hr7*-Ctt"i-*l L - E 

0*g&m«g1i£^*ws-4JA^£S>tf£*&fi®*;'7WS 
(chL/chH) <!:lt8T * fcfc®. V #" v K u -b 7* £ 

fc F I L - 8 IZttt 7 * * / V a-t il/fii*© V 3 - 

4 7' ! J flfSti w t i^lf fc * . a^'J K - je> & m 

RNASfaifcl-fcSU K*nO^&^<k*3-*«ic D N AKft* 
# V ^ 7 - *" iltt RI£ (PCR) &£ffl^Tatt<!:f*DNA£te 
41 T -5 3 itfl^S. Z Oilfc^ ©Jlit^Si L-Ts Ko. Y-C 
. & *<tt S! L rt: * k h 1 L - 8 t:^t« / ^ D-t^Kf* 
ilitS'^^'J F-vWS-^i'fclfitlS. COa^ij |. 
-^©^SH^S'iJ. Immunol. Methods, 149. 

2 2 7 - 2 3 5. 1 9 9 2 ftT *f *) > C 1 i: £ 

Et4. 

( 1 ) iRN A©SH 

?nty^ n - + ji/tftft© v ^ - Kt s geu© d n a * 

'J F - ^ *B US * & £ I , Stt-b •> 7 iSI^Ejl^ ( C h i r g w 
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i r , ; . M . h - Biochemistry. IE. 5 2 9 4 - 
5299. 1 979) H'^i^iRNAlSiCitff & 

nffili^t «itf a+ $ £'© y #s * u 

7-* ( r n a s e ) Okb^-#STT, if £ tt fflfe 1 * 7 
* y - JUjfiS* * I * o (Berger. S. L. h . Bio 
chemistry. 18. 5143-5149. 1 9 7 9 ) £ ffl 

( 2 ) c D N A ©£# 

fcil, m R N A © 3 ' *$H8£-f * poly A«£tS*ftt«* 
'J J?? Rfci^'J^ ( d T ) *7*7'('-iLT, ±82 

t *<T £ 2> ( L a r r i c k , J.W. Bio/Techno 
I ogy N 7. 934-938. 1989). 7 y 

i. 7' •? -f -7 - £ ffl T t> & 1^. « * * mRNAfc'tf**llt4* 
& li . ^RNA^'J^dT'lr'i'D-^^^i.K^tf P 0 1 y A IS 
4f tSmRNA/:y*^IBir*:i^T §4. 
( 3 ) *" U > 7 XffK&c <t * VtB«*3-r*t*DNA©Jl( 
41 

fct:, #'J > (PCR) tt*ffl^T«Hev««* 

3-Ftic D N A£t*5tfj£i8¥|-f *. $ * * J 0 a ;uffi 

#©*> v^' ( * ) iL« va*©ii«©fc». ; 1 - 1 1 

Hit 1 \ H<D* >) 3 Z t U * * Y 7' (Mous e Ki 

PP a Variable;MKV)S.c>'E?lJ*-f: 1 2Cit* 
l ).^3(H*?-F7 , 7'(7- (Mouse Kappa Cons 
t ant ; MKC) i*Hftl5' 3 '' *»r 

1 7 



WO 96/02576 



PCT/JF95/01396 



^,-iLT««tt, fl |£ M K V ? <( — ^ X A ■• S 
L |g .j _ ^' _ gg £|J * 3 - K t * D N A £ ?H i ' W 7' 'J ^ 4 % L . * 

: 1 3-2 4t:St 1 280t'JJ?n*f F7"H-7- (Mo 
u s e Heavy V a r i a b I e : M H V ) Rtf K?lJ3-f : 
25H*t* , i^5?^^ 3 *'^ l '' 7 '7'<^- (Mouse Heav 
y Constant ; MHO Hht'll5' *Sb7'74-7-R. 
#3' ^ST-T^-iLTttirS. ffiSEM H V 7* 5 4 - tt 
nHS'J-^'-E^^" D N AE5ii ^ 'f 7''J f-l XL 

s UTI^SMHC r?^- li^^^H«CtB«*3-Kr«D 
N A E 5>J iA^'^'^'t^. 

« * , £ T © 5 ' Sfeir?^- (MKVPMHV) tt * © 5 
' **ig*G«ll»*S a 1 I«JK»&£«Bff *EMCTCGA 
C^t^L, *LT. ^«7"7 J i- (MKCRtfMH 

C) a*©5' **i£ft£«B»*X m a 1 * Jltt t * ? 

FEWCCCCCGtttt*. ;:tt&© 

©iin'vffi«*3-Kt*a«ffiDNA8ff»t*-tn*'*i©fD-- 

v # ^ ^ ^ -iz-5 7' 0 n - j. y t * fc » C ffl ^ ^ *t * . w *»• & © 
(4) V flUft * 3 - K 1" * D N A © *(B 

SDNA»iK-*ffSfc»t. PC RJg«4***fi»jfe7*'D-^ 
y S * S i. (PCR jtl&JttlSffl* vKQIACEN P 
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CR Purificaiion Spin K i i : Q I AGE 
N ttaa ) > D N A ttlSffl * v r (CENECLEAN II : B I 0 
l o lttfi) ) $iz&*). £«L 0. *©tt32«!)£ilJ 

PBI*£Sal iRtfXma ltBf jfill/tv f^^t; ^ o-t 
*tt*©Btt<!:t* Vf|**3- Kt* D N AKfrfcfc*. 

tt^ r?^5 Kpuci sorHl^^D-^^^'^ 

-*Hli*9RW*S a 1 iWXma I C «fc ^3 3 -tK d © p U 
C 1 9 crmie D N A Br* 3 iCiOs ^nt 

tr7^F«ll«. * y^StifcDNACE^iJfcfctifi 
fcOft&K&^TiT-^t^Tfc. W a. tt\ gfiDNAy-U:' 
■9- — (Applied Biosysiems Inc. $) i<i 
ifbtl*. lfiit4DNA(D?D-iy ^Rtf * 0EHifeJ£*S! 
ttffil 1 &C5||ttW 2 K *#ttcE«T*. 
WWttftgWa ( C D R ) 

* 36 0! * 6 c * t h I L-8i:St«7^xt;?D-t^!l 
fc© Vtttt®gVfiR8XU:tttlttft£tttt (CDR) *a«t*. 
ft ft© LfgRtf HDIOM V flg ttffiff L«& 

£ 14 3 flS©l§ V «*X tt C D R IZ± *) till' « ( K a b a i 

. E. A. £ N r Sequences of Proteins 
of Immunological Interestj. US 
Depi. Health and Human Services 
19 9 1). 

«UE4fl07U-.t7-*ffltt (FR) ©£<©$# ttfl-i'- 
r- ife * £ *K 3tt©CDRt*;u-r*»Jftt*. C D R ti ifc S *g 
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£ :: :i i- ffi ig- r- f 5:h, c F R :: j. - 

T3{I©CDR£^s;:iifttt;:3E£::igi>££c8f$$tu * L 

T.tt*«r3«GCDR£*CffiSe£tttt0JBftC*4*4. 

3 - K t « D N A * fcfcfltT 5. :nyOCDR8l«(i.. V 
H«0R>O7 WKi£5iJil^1'5:iCj;,-r, Kabai, E 
. A. £^ r Sequences of Proteins of 
Immunological Interest; ©gKIJ;!!^ 

t h i l - 8 cwr 5ia*fflB«i« t r vei**R«tr4t3jfea 

-,T, ttfflr 4 c D RA<IHR{:ta«e^ fi«*»*r 4 :i^tl*' 
»*iiMa<&<5. CBB^Otfcv * > 7 L fc. 4^7 

St**^SSt 4 fc»C + y 7»t*0 L«36tf H HfS* 3 — Kt S D 

P C R - * a-yttc DNACl^iv^xV-f-EHitf' 

* * V $I$g£5iJ©**l*';rlCD D N AEW* > «JL«ttKl«a-<^ * 

-4>t:r-c{:#a-r*khca«*3-Kt*DNAEW{:a«it 

5 C i T 5 o 

la set ns#cf»*tt. tt*©k FLtsc?iiSfc«tr;tts©k r 

H fl[ C $1 M T & 5 I £ ft ? § s LICOl'Tttk r L ffi C 

* & 3 ^ K C * . gCTfcftKCr I, C r 2 , 
C-3*J^3Cr 4 (Ellison, J. D N A , 1, ] 
1-18 (1981). Takahashi. N. £ , Cell, 
29. 671-679 (1982). Krawinkel, L. h 
x E M B 0 J. 1.403-407 (1982) ) & « life® 
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* * r fa * © 83 it o ft :i 2 « » o ffe5l ^" ^ * - * ft K f S . 
IP 5 , z y y •* - / 7* n * - * - Jk © & * SfcSMfflfl* £ ~ * 
«a<Dt iT, -7-5 - LIB Vffl«tt hV'-H b h L«Cf|«*3- K 

$£4 y-t- na * fc tt 4 y - b +: x i§ # L X * > 5 £#*55i£t 
i (iAti\ W09 l - l 6 9 2 8 ) . 

* D N A «k ^ * * H « V S * K b h H 3 - K 

■fSDNA** — ©UlR-^^-CSAL* * L X . & ? * - £ 

^ ?o-tv||t#WS-<*4(!>*> 7fitfc©ftK£*ife0N 

XWS - 4 *SSL«'J -^-fflgfttf V 3 - Ftic 

- Kt-5 b J» D N Afc^WtSgSl'** ^-Citnt |e] 

5cDNA*PCRa*ffii^?D-i^L. b h C r 1 II* * 
a-rtiyUDNA^tftiail^^-^ifeti, 

«k »j » L <■ e s «c»it*nfcPCRr5-f-7-sffl^Xs * 

7.WS - 4 fit* © V ffl* * 3 - rt* c DNA£**l<b©5 ' RD 1 ' 

3 ' *»j:*v>xa3**«K8l*»ALX < i > * 
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? * - £ ^ If r *i 5 - '■- . * ? * f ! * IS ft 5 ^ • ' 

* - * T 1 «J C «lg T * «* -5 £ ^ ( *. li\ ***TttKo z a 
k K?«£* A1" * w <t C cfc *) tr ^3cb^ ^ -t if* «fc r> I^LT fc 4 ) 

i^cvgiss 3-rt*DNAt, i$r2© k » c$i 

fcffifc©-iltt ( t r a n s i e n i ) 5fe SIX it $ S * £^&© tt 
H ® § T jb J o 

Z h , *>7WS-4ln#!it \ I L - 8 £$S£1"iiStl£*L/c 
( IS 2$ Kg) . ft-?T. EU^nVMtf^n-i^Sft, 

* L T IE L < E ^-ri^::i *Lfc. 
gftfig b h W s - 4 ffltttPBW 

7 n-ty ? a - * ^ Jfcf* © C D R *< t r titftK & til 3 ft T l> £ 

^t; ^ o-t^)nfr©F R©7 UKEJUis CD R*<£ffi$ft 

4 b 0 o —-f M/lft© KE?!l£ ©IHkW^H- 

© @ ft © £ » n . v'l^y^-t ^tftft © F R © 7 5 y 
K E ?!l £ t \ * j 0 n-*-;i/la(fc®F R © 7 5 / KE^iJi^Jtlxs" 
Kiilj;^ S fll jgSc. t r W S - 4 ft ft 0 V $1 $ © & It 0 S S£ > S 

7 7 hGENETX (Software Deve lopmeni 
Co. , Ltd. ) £ ffl O T -7 2 W S - 4 fit* © L H ffi 

© V pjj $ £ . National Biomedical Rese 
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arc), Foundation ( N B R F ) © r - * -< - a K ft 

■*$*ws-4ffifc©L«vtj|*ii. BIjfflCb HSftLgvas 

i ©it*5£&OT t r tfttt HAU (Watanabe, S. £ N H 
oppe-Seyler' s Z. Physiol. Chen.. 3 
5 1. 1 2 9 1 - 1 2 9 5. 1 9 7 0 ) 0L« V&*C*4>S©L 
T*»K 6 9. 2 K©H-tt*<#St*. WS - 4 tt*©H 

VDH26 (Buluwela. . L. EMBO J. . 7. 

2003-2010. 1 988)£fifcSffEiLT&*K 7 1. 4% 
©|3|-te*<#£? 5. 

-fttttis $ a v «(«© 7 s / ttEW© fc hVffl«07WK 
E ?d *J r 5 Is] — ft « s v$*vft$©7*,> KK?!]K*$-f *H- 
tt«k *) tfi^. ;: *ittv $ a w s - 4 fit*© vf|«*< t (• v age: 

«ft8Htt©raB*»i*'f*fc»K'*$*ws-4-©viSl*£i^ 

S flit* (human i z e) C : t *i LT^i 

•7$*WS-4}/tft©V II, Kabai. E. A. & 

. (1991)Sequences of Proteins o 
f Immunological Interest. Fifth 

Edition. U . S. Department of Hea 
1th and Human Services, li. S. Gov 
ernment Printing 0 ( f i c eCj;5Sfi$ir 
* k h V * 7* * - 7 © 3 V * * * * Efll £ Jfctt t • V $f« © 
F R IB!?' ft it 2 ft*. t(D«***lC*t. 

$1 -79*WS-4©V$HS©FR>. s*©*r7'^;u-r© 
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' v fil $ o 2 '.■ -t y * ~ K ?'J © F R i o re! o is) — {£ ( % "> 

A. Ltt Vffl*t:*lt* F R 

HSGI HSGII H S C III HSG1V 

64.4 51.3 57.3 57.5 

B. Httva*e#tt3 F R 

HSGI HSGII H S G III 

46.9 40.9 62.3 

?nWS - 4 © L 8 V 0 F R k Y L ® V ?I $ © 7' 
? Ji-7 I (HSG I) ©FR03y-fcy-*xE?!H3ft&gfEiLT 
*>' *K 6 4. < «©H-tti<#ftt*. vnWSHfflH 
$ V $S $ © F R £ fc I- H $ V pI $ © 7 ^ - 7* III (HSG III 
) ®FR03yt^^E5iJt:ItSlElLT*^ 62. 3%©E 

- tt # a r 4 . 

cnt>Ott*ti. K»©k Hft*i©ltlS*^»%»*ifctt**X 
}#L.-rfc^. k Hjt#HAUtlDL«Vg«ttb K«V H«©* 
7* ? ' ;p - 7" I JK L . * I, T k hffifc V D H 2 6 + © H H V «* tt 
t y H fK VSHj&©*7'**;u-7* II I Kit*. StUfifck hWS- 4 
St * L ft v $HS © fit st © » i: fit * 7' ^ ^ - 7 I (HSG I ) cf, 
t * k HgVlIS^ftfflU * LTH«*k h W S - 4 fltft H$ 

vsi#©&s+©^«>i:titf ^'vu-r in (hsg in) cit« 

k hffifcHttVffltf£fflt»*©;&<*#Tfc?>?. 

El fcD k I- ffitt L ffi V fttf (k © itfJS k i> T . 7^WS-<B 

©Lttvtgittttk n*va*(D*7'# r *-r icifisa-rfci 
k Ma*RE i ©l« vffi*t: tafffiLT^fc. tt-aT. SflUSt 

FWS-4jjt»L«V»«OS«ti:if^TRE I OFRtttfflLR 

. R £ i ::S< h f R4jj:k, )|f Ct F RE 1 (Pa 
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In. \V K c- p p e - S e y ] e r ' 2 . P h y s i o ' 

. Chem. . 356. 167-191. ] 9 7 5 ; Epp, 0. 

Biochemistry. 14. 4943-4952. 19 
7 5 ) CifctSLT 5 ®<D7 < J £ (fiS 3 9 . 7 1. 1 0 4. 1 0 
5&tf 1 0 7 ; £2 £#)R) ©*B«##£tS. 

*C*tf *7 5 ^KS^liK abat. E. A. £(19 
9 1) OgRCi-^^T^i. ftl 3 9 Rtf 7 l££tt*2ffl©7 
$ ^ K©gNLti7 •> KAMPATH - 1 Hffift©L0Vffl«0F 
R*i:#St57 WKCtt'SSftt*-,/: (R i echman 
n £ . 1988).Kabat£, (199 1)K«k*ltf;\FR4 
np©3ffl©7$/»©gft (iiSl 04. 1 0 5 R 1 07) liffe 
© k h*Lfll^i©J«|*K:8^T**)s k M^ift)K?5fc©T 
It « t». 

B»Jfck h W S - 4 ffitt LIS Vffl«© 2 o© A- •>• s y£&itL, 
fc. %-Q> A - * s y R V L a C jfc T It. FRtiHttfifct hCA 
MPATH - 1 HJafr*C#at IRE I £ $ < FR (R i e c h 
mann<b. 1988) iPJ-ffc*). * IT C D R tt? ^ W S 
-4»t*©LttVfl*i|i©CDR£PI-CLfc. * Z © /< - 9 v 
R V L b ii R V L a H S § s t h F R 3 * © fi 7 ICtN7 5 
^KlSC^flJCt*. Chothia. C. £ . J. Mo 1. 
Biol. 196:901-917, 1 9 B 7 CJ: OHJhir 
i < s S£ 7 lliL«iV5HS©CDRl©aqi^ (canon i c 
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m t g S * "* ? - '1ST ?:<».- * . ?- 5 . /" . 
TWKSfliKa ba t i©l8^<f; UOtfci. 

7^WS - 4 ft ft © H $ V 4> © F R tt 7' * - 7' 1 II t: 

Jt«i tl *? ^ T . FRIfr&FR3t?tts fc h H« V««©* 19 
;p-7*III ©HtlSfl-e**fcHa*VDH26©HttV«tf (B 

uluwela. L. ^ EMBO J. , 7 . 2003-201 
0 . I 9 8 8 ) CitittLT^fc. F R 4 COl>IK ( V D H 2 
6 © F R 4 © K £0 £ ^ K £ -5 T ^ & •? £ ft s Vlfn*-1 
III ::RI^- Ha^O 1 (Sanz. 1. J. Immun 

o I . . 142. 883-887, 1 9 8 9 ) CFR4(D7^K 

E?iJ*ffli^*34itys. d*i«b©khHfj&v$H££, m*$th 

W S - 4 ftft© Hffi V'SB*©S&t©fc»©S«<!: LTffl^fc. 

gftft t h w s - 4 ft ft HtR vfllj© 8 9 y£I58t 

L . 8aiffi^-^s t hFR 1, 2 & 

3 12 k h K * V D H 2 6 © F R 1 , 2R3 t 3C» F R 4 tt t Hffi ft 

4 B4«JFR4Cl^fi> , *),-HT, 7^) ^ C D R It? <5 ^ W S 
- 4 IS ft H «K V $1® © C D R £ PI - T & £ „ 

* 3 fc«fc 4 Kft© HH V ill© k h 

taft V D H 2 6©FR 1-3. k h ffift 4 B4©FR4fc«fctf58t 
j£k h W S - 4 ft ft © H ig V pS 8 © 8 If £ © - s * © * * ft ^ 

n © 7 $ y es k ?'J * * -r . 
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ft & h V W S - 4 Ififc L mik r J H « V «« O " - ■>' s " a . ©£ 
* D N A£?!lrt<IE L i> 7 $ y KE?!)£ a -KLTt^C t * it IS L 
fc. SfllJfc k b W S - 4 tS* Ltt V««A - b v f a j ©E?9£ 
Efll** = 6 2 ll. IfHUfc t h W S - 4 SE#H« V««a-£/ 3 y 
r a j ©£5iJ£K?iJS# = 3 8 i:*T. 

ffMiK t. hWS-4ffi*vM©tt© '<-•>"■ y*3-rt*D 

NAB, H-A- £/ 9 V r a j * I* S H x fil^nt^JPCR- 
g|ll8£ft(KaJnmann.M<j>, Nucleic Acids 
Res. . 17. 5404. l 9 8 9)£:b"ffr£&Se£JHIa.rt: 
^^ffl^TMUc H»«t hWS- 4K#V^«©S8+^RI 

gftJftfc HVS-4flL*LttVfl|*©lo0 
il flO © A ■ - >" 9 y ( A - 3 y r b j ) - Kt4DNA«ttl! 

* LTStllKt h W S - 4 fit* Hfi V ffi«(D 7 &ff®£]|D® A 
- •>* s y ( a - •>- 3 y r t, j , r c j . r d j . r e j . r f j , 
r g j Rtf r hj ) £ 3 — f t 4 D N A£tt8S t fc. 

c n <i © il Ad © - *>" 9 y tt . jb — a — s; » ^A^fi)7$;BE 

ttPCRftRRft*ffl^TDNAEfl0tt«*M*fT$C:£K:«fc 

*» j|jR$n'fc. DNAE5U}: ! i!>ES«ll:iJAt5PCR7 , 7^ 

y^L. *LTEfllifcJ£L.TDNAEyi + ©Ste*<ltiia$K:iS^ 
t^s:i««fiLfc. Sttfct y w S - 4 ffift LIS V««A-->' 
3 y r b j ©EyiJ*EJiJ*^- = 6 5 t: . HfltA t h W S - 4 !a*H 
0[ V $1 g /n - 9 y r b j . r c j . r d j . r e j . r f j , r 
gj. r h j ©*ft*'ft©E?ij£E?iJS-f 4 1 . 44. 45. 48 
. 5 1. 5 4. 5 5 IZ&T. 
nmffc t h w s - 4 ffift v $#©8 * ©a- •>• g y © D NAEM 
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* eJ 51J & sr :: s. it t: : & . IS fit & * w ? - 4 ft v SI g * r 

— K f « D N A $ . k h C Kr * D N Aif-ccttt 
*«fL8!aK*3!' s: ^^- i -*7*^n--y^L^. IPS. $ ti J* 
t h W S - 4 ffifc V« L SS#£ ^ -h't*DNA«t H8C«8 

* a - K-T * D N AKfllK* HMJS k h W S - 4 tt# H « V 

D- Kt«DNA«t r C r 1 ffl* * n - Kt« DNAE5IC**l 

KEJMURk h L«V 9 y r a j & * ^ « r bj 4, 

H 0 V $1 J® /n - >" a V r a j - r h j CttTOy^t^ t r- I L 

- 8 ^OtS^flo^TttK L, *LT*©$£m> H7C8e«-r*J: 
•3 t: . L tt A - 9 y r a , * fc g r b , t H tt A - •>* 9 V r 6 . 
<fc*#>l-?lfcSiSJi»l&k hftft (RVLa/RVHgRtfRVL 
b/RVHg) ?WS - 4RftiBtl"<^"f I L-8CB 

k r 1 L-8cWt**ffe9!©*>7»):*XU:*S«lJ«k ri/tft© 
aaigofc»t:ft«o365i3P- WAtfUttfclS* A a. if Ift ft tffl BS . #J 
*.Wffli:£$*ifcWIL«aiftJ&. J^ttlfflK^ R'iBSfflK, 

umtttBRu w* iftifflttBSs w*. \f*nwm®%z\£mT z> z t 

gfMS. $! a. &' C 0 StfflBSXteC H OtEB&^TlfeS^^S. 

I' *C£ W a. li\ k h ■ "!M r- > *' n $ .< ;u 

2. fli] ?J (human cytomegalovirus imme 
d i at e ear 1 y ; HCMV) 7'Df - ^-^IffitSO^ 

, HCMV-VH-HCrl . HCMV-VL-HC****fc*K 
pSV2neoi:4*tUO (SIIK&MffiHW 0 9 2 - 1 9 7 5 
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7-)^;^, 7fV^'^. y^y-i/^^l 0 (SV4 0) 

lo^j^ro^-^-v hz^a. t r • # v ^ r * r • * * 

— y-xnyy-S/» y • 7 7?* 1 a (HEF - 1 or) $f 0 

*HttMft**®7* n: *-*-*fli tl *ll* J^'« Wit^x S V 4 
0O7"Dt-^-?ttMt«4^tt^ Mu! 1 igan. R . C. 
&©£ffi (Nature. 277. 108-1 14. 1 9 7 9 ) s 
£tz. HEF - 1 aro=t-^-^($ffif ^4^1^ Mi zush 
ima.S. £>©^i£ (Nucleic Acids Res.. 
1 8. 5 3 2 2. 1 9 9 0 ) CttilfSUti : *. 

B 0 fc » C ffl « 7* n * - * - 0 ft © J| j* « tt H E F - 1 a 
rnt-^-TJb*. ;®7'D t-^-*ttt5*5-<^ * - C 
(JHEF-VH-g r lRffHEF-VL-g* (01) frtttl 
i. UltiiiiUli, ** V * - v ^ ^ ;p ^ N 7f M^X, S 
V 4 0 . fo-7^u^ (BPV) ^0&*0 D N AS?I* 
ffll^S^i*<T^. S±HI»**T©iHE* 3 

y*7*5-*-$>St>tin e o itttae* * * $ * (T 
K) aft?, ^-^7iy*x*"j#>>ji/Hyx 
7*5-*" (XCPRT) itfe?, ■>* fc K o JSKStcB* ( d h f 

n - t ^K* 0 L « V H 0[ V ifeCf C Bt L « V «* * 

3-Kt4 DN ARtfUFHIR V«**3- K 1" * DNA^gfttJ 
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tt J& L - h In # O it 8? O r: ftl'.SHT^o, ^ .' * =• - + a- }n ft > L 
T ti . W a. tf W S - 4 h if h ft 4 . L « V (|«Bffi £E?i|# ^ 
: 2 6t:it7$;g|S5!*tU H Si v H8 tifll*. tfEM 

: 27c*t7i; SSJ'J^tti. c ft £©7 $ j K£?g<* 
#i| a. £ * ft * it EM * * = 2 C , 2 7 tz^t * 2 \s * * KfiMKi 

( l ) khLttc««fttf-*$aL«v«* ; a£tfi: 

( 2 ) k hH«C«i«&CFT')^-H*va[«; 
ft $ $ ft 4 . 

-7 $ x L ft V SI £ R "7 * * H 0[ V Of t: 2 ft b £ 3 - V t 

t> D N A It m K © ii *) T & * . fill Sfi t h L tit C Slig li ft ft CD k [• L 
IS C $1 $ T & -5 I t *< T § „ * L T W i If k h C * $> i> ^ tt C /I HI 

«t*s. miet m«[cfli*ttfi*©k hH«cff«t**:i 

t LTflsltfl; Kr 1. Cr 2, Cr3**^ttCr4 
$3 (Ellison. J. «bsDNA. 1. 11-18(198 
1), Takahashi. N. N Cell. 29. 671-6 
7S (1982). Krawinkel. U £ N EMBO J. . 
1, 4 0 3- 407 ( 1 9 8 2 ) ) T&S. 

+ / 7 ffi ft © Bit © fc » C tt 2 © *5 * * - s t « *> 5 x 
y^y?-/ 7 ©r£££$»]ailpS#i:£S#]3i!©*> 

itv^LljiV k h L fit C?I#£ 3 — FtJDNA^t 

? a £ 3! ? £ - . & i: x yAyf-/7'D^-«-so:' 

i^RjRwaiflnsofciT^^^HttvfmaRtfk h Hgic$i&* 

ft<b©£S^**-c«fc9*lL»«Ja©c'£**±aK*|H|i$JBjr 
fsfe L . * L TiBKIEtt £ ftfc»K* 4 y - k- f d x« -f v - k'.+: 
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? i§ * L T * / 7 Ja * * 52 it "f 9 . 

NAafctft:v$*HttV«*Rtft h H«C***:i- Kt*DN 
IBBS^^SIrftL. &K;:©»K6*Sftfc*±*4 V - t' * X £ 

(A) (I) U LftCtRtt* Rtf 

(2) t KLtSFRs & t f- I L-SKfcjr*-'"***; 
*o- + ;uffiftWS-40LfgCDR£#A,Tfc4L«va(8U £ 

( B ) (I) H<£ C$IM. Rtf 

(2) t Rtf t J- 1 L-BCJitJv^ty 

*D- + ;i,ffiftWS-40HttCDR**A,TJfc*HflV1B*U * 
# ^ T & * H ft ; 
* « * $ ft * . 

L l»««t:*J l^T tt. ffJSE L«CDR ttE^iJ*^ : 2 6 £ * 
$ft* 7 $ y KKWT&oT. 87?; KE?iJoeH*«X 5c*^ 
TSft$ti575; 8E55«tLs fflgEHOi C D R ttE?fl#^ : 2 

fc^TMSftarsy 8K?i]£*r L ; filet h LtSF r#r e i 

CEfe*TSfcCDT*>>) :mHt FHfiiFR 1. 2 * «fc 3 IJ V D H 
2 6 C * FR4lS4B4Kl4*r«fcOTJb9 s W IB k h L IK C IB 
*ttk h C *«*T**> ; * LTfJgfik h H0[Cffi«»b hCr 1 
ttzs «IBk F HffC«*ttfc h C r 4 HtfTfcoT 
4>«k < x fc*nttlli)Ek h L ft CW**?^^/* fctt fc hHgCSI 
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& £ o ft £ « 1. T + * :: £ 11 * *> * » It « r !a (k * 1* 8! T 

JfH f C *>M> T li > L K V flj* li* 2 C ^ T R V L a & 
il>BRVLbtLT*3n«7U W L » H tg V fRjfiii 

I3i><t'Ji4{:R VHa, RVHb. R V H c . RVHd, R V 
He. R V H f v RVHgXttHVHhiLT.*Sft«7S;iE 
WZ^t 4. $ it:. H« Vffl«F R 2 + 0 4 H4©7 $ y K*<r 
Q'J y T * 4 2 i s H 4 TfifflT S;>[4< MJ7 F7r V T 3b 4 C 

i . *> £ / £ P! f r 3 + © 6 7iio75;B4<7*iJi'77 

iy?*i:i4ij;<, RVHb. RVHd, RVHe, RVHf 

. RVH gXKRVH hiLTi$tl57 5 ; Kfi5J«f t 4 

# «k *) » * L ^ . Z(Do R V H g H tK V fflif t L T K if S 

S«lJjJt«tftOSifi<Dfc»C«:» 2 «8©£J&^ * ? T « t> 5 
xyMy*-/rn*-*-3fc©cr>§ % M A! 19E «k 5 M90 
fc£GiflK£lSLfcll»jRfc^tt*:i-KT*DNA£$^jK 

«a«'*©t<!:Cl!i|{:£«LfcStl*k l-H«*3- KtSDNA 

*s^**-*ffl^T*a««i8©r£*ffi±i8i8£Hi*$sfE« 

* LT C ©J&Kfc&£*X*l8li&£ 4 y - t'*'Xtt -f > - L" l- d 
& 4 l^li . S«tfi5tt hLttfca-KtSDNARtfliflJflEfc hH 

fit^ □ - K-r*DNA**-©£8~«**-E3IAL* 
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*tfeH0*;< 7 HtSXtiJifllJiK k m«ttL0£ Site 
V«*U RtfJMJfek I- H« V«*tt % k h I L 

*£9!©L*j!Vl8tf C D RRtf HtR VfS«c DR k 

**!!©7nL«|V««t3-Kt*DNAtt+ML|*3 
- Kf 4 D N AX»mt«fc I* L«£ D - Kti D N AOfttlO/: 
«> il t ffl T $> S . H«C^*^H«Vii|«*3-K-r*DNAa* 
> 5 H«*.3 - K1- * D N AXtiiSfllJfc k hH8*3-Ft*DN 
A0ft58©*ft£ : £fflT£>*. LtKVftiSC D R£ 

a-Ft*DNA ii^lt^t k h L0i V fflg£ zj - Kf * D NARtf 
»i«k hL««3-Kt*DNA0ttBOfc»{:*JI!T**. 

H*C**!!OH«V««CDR«3-KtiDNAttl5»«t 

hH«Vl!I**D-Kl-*DNA&Df|HiJjJtkFH«*3-Kr4 
DNAfl:aj©fc»t:frfflT«>*. $<bi:tt. S«)£k htftftfcF ( 
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a I ' > , F a b & * I » % F v * . 7 \t . H ffl R ^ L tt O ffi F »• 

*iies*^->x^/uf-*-yF v$igs«t±Ti§s-t 4 mis 

©IW::ttfflt-*3i*<-C4*(Wi»i\ Bird. R . E . 9 . 

TIBTECH. 9. 132-137. 1 9 9 1 ^#1) . 

^^fiOFvK, tFIL-8 £ 4 If HA l - h tXft 
©Hfil Villi Lgi V Z ©•> y^/U** 4 > 

'JT't PJ y*-*^LtlftJATl>* (Huston. J. S 
. h . Proc. Natl. Acad. St i. U. S. A. . 8 
5, 5879-5883. 1988). 

■s v tfn,* * 4 y F v lifctf « H «[ V L il Vf8#liv 

mi J* t Hfct*© H tSfc £tf L tt V <!: L T fit] l£ Ktt $ ft* *> © 
(D^fhTfe-jTUl 1 . il#Wt ITs E?!l#-f- 3 8. 41. 4 
4. 45. 48. 51. 54. 5 5 © l> 1* ft S2» © 7 $ y KK 
?|J*> ^JS^HijSVSUSi. 6 2.6 5 ©nrftfrEE«© 

7 $ y SS i£ ?|J <b & 3 LljS VffiJK^^ArT^i: -S ^y^'/b^-i -f y F 
v A< * If *> ft S (W08 8-0 1 6 4 9 £ # )R ) . 

c ft $> © v « . *?$L<ti. ^r^K'jy*-K«fcoTii^ 
$ ft t v £ . ^ r n; y * - 1 l t ii . fflj £ «? 7 $ y jg 1 2 ~ i 

9 8Ii><) <£ 4 ft* ©-*« ^7"* K I' 4 ft * (WO88-0 
9 3 4 4 Z # M ) . 

•> y x 4 yF v £ 3 — KtSDNAR, ffi ffi 16 K © H 81 & 

t F fit ft © H « * fc K . H»va«43-Ff«DNA. *> i L 
L«V««^-KtiDNA«»fiiLs *ft*©K 
?IJ© ? -&©mS©7 5 y KE?!)* n - Kt«DNA(*i, * Offi 
3fi£tl£-r*7'7'f-7-*j£fflt>T. PCRStZ^OitfiL. 

T v e h ^ 7* * K 'J y * - M £ 3 - r t * D N a a £ u : * © m 
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ffi S £ ^ h & . L tS ± * * ft 3 i -3 ffi £ f -5 ?' ? - *) * IE 
* » - Byy^'jifiOFv^-f'tSDNA J&$ ft 

ft T 9 s vi/*7 4 V h - .7* K <fc * A / - V V 7 ^ 0 fij ffl x 
ft*. 

ff^OF (a b' ) , , Fab. F v $, 5 ^ li i/ y x - y F 

v ©8£«tt* «Kt«Jffii LT. E L 1 S A 

. E I A n R 1 A (ttWft£885£a 

I L - 8 # 'J ? n - * u - Hfcru- Kt ^ I L-8 

£&JjeL^ ;;ct h I L-8K*ft5*>7}afts HftJifct M/t 

- 'HRKC £©»*M*flnx.T«****g1-ac: iT8l«8^ 

*R9!©k h I L-8i;*i***y5ffi*, Soffit Mftfcfcj; 

[F^OF (3b'),, Fab. F v J 5 ^ li ■> y x -{ yF 

v © i l - 8 utr^-ciits i L-8^^ffl*stttt. ilfc© 
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<j t : y i- -t r - it £ IE ¥ :• * :: ^ *> Ifff $ ft z . 0 * i£ . 
±© 1 L - 8 U*r^-t:Wt* I L-8©tt£e*7vfe 

:/Rjiu*£"t:«fc9ft*ft*» + *li*a'fcfl'H*©? 
BTtfBLfcgU ±I£7 v-b-f c»astt©*BK««£tt4«fc? 

,,s i s i'TiscgKt/: i l - 8 tnmmo J L - 8 

fci>T ft£±8Efc$I*«*«c«}n]* -JE*IH 
©ft* # + ff*$±©«&£ ftfcStt* flSSt fttf<fc 

* ; c h emo i a x i s) © H * ft * ff ffi 1" * C K 1 *tt ft *: 
£ & . WitfG r o b, P. M. i J . Biol. Chem. . 2 
6 5. 8 3 1 1 - 8 3 1 6. 1 9 9 0 t: K« 3 ft fc * ffi ^ * C 
£ T * 4 . 

li*©Br«-*jfiS«*S#«[TSI«Lfca» IL-8*Jin;L* Clft£ 

-c^jDts -^ra^E? am***? tsuiis 

8*$ftfc74^*-ctt*t*©-e.*©H*«©R£»fe«E& 

*i^tti6*fii*»©a*ffl*tt-e«srft«: J: n. sb&sst 

* © F ( a b ' ) 2 . Fab. F v S IMJ y y ^;uf 4 - y F 
v / ^i/y7^?-CJ:iii»l0i, »* L < 
□ ffjj:. »Kl*iaWs KWrtftW. 8SEft&*K £T&M 

liU'), & S o tt« JRaftC «*. l±\ * 7' 7 4 ( n e b u 
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i i 7 * r > :: * <j , suss m 1 1 - «4 + 5 i £ a<t * « . i - 

K f:*jT ■#©«».* 9 US l 

- 1 0 0 0 ng/bodyT & *5 . 1 ~ 1 0 «g/kg/i3 © f * SIR 

h 1 L - 8 i:*fT £ * > 7 ftfts UttJfct I- 
* © F ( a b ' ) * . Fab. F vtil'B^J'H *-yF 

» flfc c 1*18 n *) . E If LT«flrt:$*i 

«. fct^Ltfs aitffl»»tt»»**ifc k h i L-8c*t-rs*> 

7Cifr, HUSt HiE*iJ<tI>^OF (a b' ) « , Fab. Fv 
SS^U^y ^Ji/* * - > F v jgfflk Wi tf s « 
«*« £KiSI?L. *ftEMWlfc*K Wa. tf* T w e e n 8 0 s 
^*^^- >N t nfo ft 7 /i/ 7' $ ^ (HSA) « £' £ JjD *. *> © T *> «} 
. * a ttffl «l k: Jft t * » c L I) © T * T 

flitf?^ [• 7' K * IS 8 if £ *> 5 ^ * w t *<T § 4 . 

«fc*>**?H©KH*<lig£**L*fc©Ttttt^. 

H ft gij 1 . b h 1 L-8tI»t-rS-7'»7. ; £^^P-^^^»© 

V SIM * 3 - rt SDNAO^p-^^ 
k h 1 L-8£flt"*^9:**/:?o-trt>f;ift©Bj£$I$£:3 

1 . iRNAOtlfi 

aO''J F-vWS-4i^(D^RNA^ Ch i rgwi n. 
J . M . ^.Biochemistry, 18. 5294-529 
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9 . ! S 7 9 :: -J- •) 12 ft * * T < » * % ffc * : • * -J m £ *JK it * 

tSi)?x 1 x ] 0 ? i0/N^7''J K-vWS-4©«K€2 5 
■ 104M^7J-2/"yf-*->7*-h (Fulka ft 13 ) 4>T££C 
*t'>'taHfc. * * * - h * ifi'C' f * © 5 . 7 M * * 
■JliiSilUll^ & C I *l * B e c kma n S W 4 0 n - 
* - + T 3 1. 000 rpm CT2 OtT 1 4 3 ISI & -l> 53" $ t 5 3 £ 
££9 RNA£otaS$#/:. 

RNAft*Sftj£8 ^ !/T 1 OmK 

E D T A R £>' 0 . 5% N-5^D-(fl/*fl,3i'yKtMjn4 
ttti2 OiH Tris-HCl (pH 7 . 5 ) 2 0 0 // 1 + (3 
SL HT^tl^P r o t e n a s e (Boehringerft 
13 ) * 0 . 5 mg/ml £ « 5 «fc ? tl&flD L & . 3 7 t C T 3 0 tfIB] 
jfi?S4>T it&*j£ 7 x y — rt» & 0 o n * iu 

-tTttSiLs tlTRNA4i^-/-fl/TttSIS*fc. ft C * RN 
A&Kfe*ln.M EDTA^^t« 1 Old Tris-HCl ( 
pH 7 . 5 ) 2 0 0 u 1 HfSft? L fc. 

2. ^ vt^i/'t-RNA ( m R N A ) ©Jfiifc 

v $ x * J i> u - + W S-4 HH43 - Kt SmRNA^ 

ttlii"f£fcfc*Fasi Track m R N A Isolati 
on Kit Version 3, 2 (InvitrogenJt 

tz £ R N A <b p o 1 y ( A ) * y t / 7'« m R N A ^ftlli L 
3 . -*« c D N A © 

cDNA Cycle Kit(InvitrogeniiSc)£ 
0 n g © m R N A «fc *• - *« c DNA«ML» '^HUV 
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$3-rficDNAO«S::li>;: ( ft . - $ * L Ifi V fc« * r 
- K "T « c D N A * T * » C s ft 1 0 g © ±|S£ R N A «fc 
cDNAt^lfc, 

(1) ■*$aHttVfl**3-r*r*cDNA©IH| 

PCR0fc»©754-7-tt, C?8#^ : 1 3-24CitMHV 
(Mouse Heavy Variable) T'H'-l^l 
2, & E ?!l S ^ : 2 5K*tMHC (Mouse Heavy 
Constant) 7" 7 -< v — (Jones, S. T. £ N B i 0 
/Technology. 9. 88-89. 1991 L tz . 

PCRS81 0 0 /( I tt, 1 Orll Tris-HCl (pII8. 3 
), 5 0 »>l KC1. 0. 1 an dNTPs (d ATP, dGTP 
, dCTP. dTTP). 1. 5«H MgCl, , 0. 0 0 1 % ( 
W / V ) t"5f ^, 5ai v I- 0 D N A# 'J / 7 -t' A in p 1 i T 
a q ( P e r k i n Elmer Cetustfc)x0.25//M 
OEMft : 1 3-2 4C*TMHV7*5-f^-©S5 — oil. 
7 5// M©E?tJ$t : 2 5 KStM H C 7" 7 4 7-Sl'iE3 . T 
# c D N A®« 1 . 5 u 1 £#*r L> M H V 1 - 1 2 

r 7 ^-0^!:-3i>tiiij*cffl|i/; ( c*i£5 0*/ J © 8Irfc 

fcft, 9 4 t ©tfllUflflt CT 3 ^131* LTftC 9 4 t CT 1 
£ISK 5 5 t ZZ 1 tflHRtf 7 2 *C CT 1 £!BU d © J® * T L 
fc. :®I«*-f ^**3 OBSHLfctts S £ t: 7 

( 2 ) v 0 X L ff V aft* 3 - Kf * c D N A © it$| 

PCROfcKiBrT^-iUEWIt: 1 ~ 1 lKStMK 
V (Mouse Kappa Variable) 7* 7 4 "7 — 1 ~ 
1 1. &tf&?iJ$^: 1 2CStMKC (Mouse Kappa 
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- •: n : i a r: ! *" ~ ' ~ — ( J c n <• : 7 . T . t : . B s 
o/Technology. S. 88-89. 1 9 9 1 ) £ ttffl L 

cDNA(5*|;i, * *l *l 0 . 2 5^M©MKV7 , 7'(T-g 
£ 3 . 0 //M£DMKC7'7^ ffl^TttH L tz .6* RUT 

, IRE 4 . ( 1 ) C*^T Hfi£ V$8itfc? ©i|*GO^TE«L 
rt: CD £ E i; # & K <fc 9 ± K 3 . Tlf^tlfc- * & c D N A ?§ i£ 2 . 

0 /r 1 fttt •» fc. 

VflHK**i*'*l©DNA0rM-£l. 5XfiB#J*'o-^ (Sig 

5 C bp£0 H ft D N A KR <t ft 4 0 0 bpl© L « D N A Brfr * 
■J" 4 7 *' o - 7. * * n*' *L«3 »3 » ») . *LT6 5TCT5 £18!$ 
B-SLKk *LTCtl<!:l5l§fl|02BM EDTAJ^'3 0 Oifl N 
a C ! it^T52 Ofll Tris-HCl ( P H7. 5 ) £ JJD a. /: 

• 

DNABr)i-*i^V-^tti5t:J:*)B"RL. * L T 1 ».l EDTA 
5 1 0«H Tris-HCl (pH 7 . b ) IZ ft & L tz . & 
K . 1 0 mM Me C ) , RLM«H'>'f^^H h-'^^ttS 1 
OmM Tris-HCl ( P H7. 9)+T53--vh ®NIIig% X 
ma I ( N e *■ England B i o L a b s &8S ) £ ffl ^ T 
3 7 t £ T 3 ttliflttl ft t fz . & K s 4 0 a ^ , r © #IPS## S a 1 
I (^riiittSJ) £ £ «9 3 7 'C K T 2 l$!SJ$<t *Lt4fiD 
N AKtt£. 1. 5Kfttt£7*'n--*(Siginatt8S)£fflt* 

1 7 a d - % y ^ si * ft j: £ 9 % It i tz . 
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D N A K M" * £ £ 1 1 y * o - * ft * $J 0 E 0 Z I- 7 6 5 t iz 7 
5 £lBli?tt* L«K * LT 2bH E D T ARC 3 0 

OnH Na C 1 iff 15 2 ObM Tris-HCl ( pB 7 . 5) 
£ SD *. . C © jg £ft £ 7 * ^ - ? ° ° * 'i' £ £ 9 tt it L 

EDTAittf 5 1 0«H Tris-HCl (pH7. 5)t:$l? 

SDNAKfrfr^ Rtfv$aH«VlI**3- K t 3it{£;-?££"A>T' 
JSScS D N ABffr*«-*fffc. ±I2DNA«frtt^r*H>*© 5 ' * 
JfcCSa 1 IJ£*£aR«ftL* *L7*©3' *«!:Xma 1&« 

6. a&&tf£K£ft 

±8£©<J: ? C L 7 SIR 79 ? y< S L 81 V ft$ £ 3 - Kt 
*a&**#/l'CJ«*Sa 1 I - Xma 1 D N A Br M* lb 0 . 3 u 
Sa 1 I > Xma I R *UB * * © 7 * * V 7 * X 7 7 * 
-■tf (BAP ; ^iiiiitSI) TMti:tcJ;*)l!!LfcpUC 
1 9 ^ 9 9 - < (SiB&ttfi) to 0 . l</g£v UivH4 D 
NAM-f (G I BCO BRL ftfi ) Rtf&tt © v 7 7 - £ 
#Wt55t<igffi + -C, 1 6 TCT 4 *IBI£jfcS*ai&Lfc. 

IB 13 (GIBCO BRLttl) 5 0 */ 1 t: Jjfl * L 7 3 © H 8§ 
£*±T 3 0 #!HK 4 2 1CCT1 LTitf*i"C 1 tfHttSI 

L- rt: . & ^ 7 4 00// 1 0 2 x Y T ig ift (Mo I e cu 1 a r C 
loning:A Laboratory Manual, Sam 
brook^Cold Spring Harbor Labo 
ratory Press, ( 1 9 8 9 )) ^Sllix 3 7 tt:t 1 
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4 > * .- l ' ■ a 0 // r / B | © f :' f :< 'J :• (!H?fc52 

IttS) t4 2 xYTf^lSlt (Molecular CI 

oning:A Laboraiory Manual. Samb 
rook«civCold Spring Harbor Labor 
atory Press. ( 1 9 8 9 ) ) ±C C ©*II® £ £ § , 

A. :CiSK-7-*-iLTX-Ca 1 (5-bromo-4 
-ch 1 oro-3-indo 1 y 1-fl-D-ga lac t os 
ide, £«i£#82) 5 0 v b £*t*iLtz. 

C©f&®fcfcft£. 5 0 u g /■!© 7 y £ ■> V ^Jttt52 x 
Y T m Jft 1 0 ■ 1 4> T 3 7 t t: T - £ 1§ X I s * I X Z O * # ft frb 
, Q1AGEN plasmid mini kit (Q 1 AGE 

N A * S« 9!l L. fc . 

si l «i v m« * a - k -r « a fe^ * ^* t * r ? ^ $ k * p u c - 

WS4 - V L ±di Lfc. 

AHl^t'f ^ KI8g?JMl 0 9 Wc *£I&^T , ±82 
© Is] L £ & JI & T . /W7' l J r'--7WS-4K&&TS-?^xH 
« V|J«*3 - Kr*itft?*#Wt4 7 , 5 X U'iS a 1 I - X 
ma I DNAWfrfr&flffcl,. HT p UC-WS < - VHi« 
* Lfc. 

I5§e©7* r' + BcDNAa-KflHaottSKfl)** =>- ? 

3 Primer R V J; M 1 3 
P r ime r M4 (Mtftt^igitttSU) . 6 «l D N A •> - * 

x 'y ■*)■ - (Applied Bios y stem I n c 52 ) & «fc 
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Z? T a - [■ y < D e c x y T e r m i r; a i o r C y c ' 
e Sequencing Kit (Applied Biosy 
s t em 1 ncK) Sffl^T* ,"-*-}&£© 7* o h3-*C« 
■sXMBfllSftJELfc. 7'7*$ KpUC-WS4-VLC*S 

tuvnws - 4iji*©Lfsvfii«^n - i-r site? ©££e 

?U*E?!lS^ : 2 6 £ 7*7^5 K P UC-WS4-V 

HK^SftS^^WS^ffifcOHBV&Sfcn-r'-fSilfc? 
©fi«E55*EM»# ' 2 7 . 

SSIfefl] 3 . C D Rg)$£ 

Ltl&tfHifi0Vft80£*W8liitts E^C8HHtt«* LT* 
9. 4 o©7 u-J» 7-^13(^^3 ooli nJ&SIidL 8P r J 

(CDR) CJ; »>atS**lTl*S. 
B7W»E?ltt. JtlSttfe < «#$*lTV>**<v C D R$I 

«©7'WKE5 , J©£littttS«>T*lMKabat. E - A - * 
% r Sequences of Proteins of I m m 
unological InterestjUS Dept. He 
alth and Human Services. 19 91). 

*>uftft©*JM#©7 $ y»E?«J* K abat&C^OftJKS-ft 
fcK#®7 5 y SS?l®f-^ ^-^nfcTttfciTs ffl fa] ti £ $ 
S;iCi>) CDR$I®££5C**ira<ifc]£L/:. 

£5 vnWSH ttft©L«Vffl«*&tfCHttV«*i*i© 

CDR 

r^U' E?Q#-f CDRl CDR2 CDR3 

pUC — WS4 — VL 26 24 - 34 50 - 56 Pa -97 

PUC-KS4-VH 27 31 - 35 50- 68 101 - 111 
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m » m ~ . ? --• - y it c d \ o&i%owiv ( * s => w ? - ^ 

L $ & H IS V M £ 3 - K * S c DNAJd- 
ypUC-WS4-VL&tfpUC-WS4-VH*PCRifeCJ; 
SfcttLfc. *LTHEF|£3'<^ - (8388. WO 9 2 - 1 9 7 

5 9 RtfE i«#I<o:i) i:«A'^:. 

L«VH«®fc»08t2F7*7'f-*- (E*i#* = 2 8) RtfHtg 
V $1$©/; fc©&£7'7 -f "7- (E5!l## : 2 9) tt, * * © V fj 
$ O V - * - K ?!l ® & 3D * 3 - K t * D N A IZ j\ 4 7' 'i ^ 4 X L, JL 
^)Ko z a k3^t>*^SJ| (Kozak, M. «b . J. Mo I 
. Biol. 196, 947-950. 1 9 8 7 ) & H j n d 1 1 

i (HRSBtt* ft s cfc -5 tr Sit L fc. l»;v $I#0/;«> ©«!£7*5 

( & ?lj $ ^ : 3 0) S.U ; H«(V$HaO/c«)Og?)737'7>f-''- 
(K?iJS-t : 3 1) B, J 3 -Kt«DN AK?iJC^ 

20 «M Tris-HCl(pH8.2),10«H KC U 6iH 
( N H « ) j S 0 , , l%TritonX-l00 100//M 
d N T P s > 1. 5»« M g C 1 2 . 1 0 Opwle f 70*7'7 

1 0 0 n gOtfSDNA (pUC-VLX6pU C-VH) 
*Rtf2. 5U©AmpIi Ta qSl^tf i 1 0 0 /; I O 
PCRglSI^ft^ 5 0 // 1 OKttlTJIi^ 9 4 tCf3^HilD 
0£t£O&> 9 4 t 1 #IHx 5 5 T i:T 1 #IBU i 2tCTl 
£ IB! © * -i' ? * 3 0 SfTt^ S & E 7 2TCT1 0 # H -f > * a 
^ - h L, fc . 

4 8 



WO 96/02576 



PCT/JP95/01396 



P C Pilfe* 1 . 5 %fl£g* * 7 *' n - 7. ¥ «•* ffl i T ffiSS I. . 
H i ndlll R B a m H 1 T AMU L * * L T L « V f|* K o H T 
14* HEFIi^^-HEF-VL-g*^. H $ V ii« o 
TttHE F^m-<^ *-HEF-VH-gr 1 o-^ 
y*'L*. D N AE?0i*£©&. IELt>DNAE?!l£*it £DNA 
Rfr**t*7"7^§ K£*ft*'ftHEF-c hWS4 L-g * . H 
EF-cliWS4H-jrlUUfc. 

* > 7 ws - 4 fit*©-iBttfta*ii*'r ffi §e « ?s ^ 

^-?CO S JBSSKfc^TiffKLrt:. HEF-ehWS4L-g* 
«^Ji:HEF-chWS4H-nl*Gene Pu 1 ser 
£ S (B i oRa d ft $! ) iffl^TiP^ h o s£ i, - S/ ■ XKJ;*) 
COSttBi:HI*^Kl£*Ufc. *DNA (1 0 ti g ) PBS 
* 1 X 1 0 7 UBS/ml CD 0 . 8 ml © 7 V 3 - h C jjD i , 1. 5kV 
s 2 5 i F(D?ICT/'f;^*4ifc. 

ifit:T i o #ra©®«junH©8:* x u * i- n * •> , y&g 

£ *i /; *S £ . 5 % © r - ^n^'J * 7 V - $ f l&JS Jfofll * * f 
£DMEM£«$ ( G I BCOftl) 1 5m lCgSU IBtt£$* 
> + - U £j£JJQ L, fc. 96 $M© 4 y * a ^- ■> s y ©&, »8#± 

a^iMBii3j;»)nB««-*nt*L. as o . u^c 

7 47.9'7 4ii'9 — (Ge lman Sc i enc ettS) £ T it 
ig Lfc. 
E L I S A 

ffiH££we*«fco t iit*«a:a!je©fc»©EL i s a r u- i- £ 

K©J: -j C LTBUILfc. flt«C»£Stt*£©fc»© E L I S A T 
V - \ it © m IZ L T IN SH L fc . 9 6 ft 7* U - h (Nun CSS) 
© & 9 x ^ £ . « K 2 /r g / m 1 T fflUk A y 7 t - (0. 1 M 
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£ IS .* £ - t- :| " - ■ '' • 0 2 T {t + » " *J i- ) :: «? « L r: 
* *' tfi t h 1 L - 8 *' 'J ? d - * ^ III ft (R&D sys t ems 
1 00^ lTHi^bL. SR/<v7r - ( 5 0 m M Tr i 
s-HCl. pH7. 2. l5*$->flLi*7n/7 , $i'(BSA). 1 
mM MsCl. , 0. 1 5 M NaCl.0.05% Twee 
n20, 0. 02% 7 >' -ft t h l ) * J. ) 2 0 0 (/ lT7'D y ^ 
© & . «S5 n g/m I ifti t h 1 L-8 (Ame r s ham 

/ m 1 O T ^ * 'J * ^ "? t - *" fl| ft + ** K t h ! g G fit ft ( T A 
GOttSI) 1 0 0 u 1 £ JjD *. ^ . -f y*i^->s :/&#&**©& 
, 5 ® & ( 1 m g / m 1 p-iFD7ii*SI8) £ J]0 *. , & 
t: 4 0 5 nmT ©ftfctt* W£ L fc. 

8tft*SiMJ£££% 9 yf/m 1 + *' ffi - 

fc h ] g G }/t ( T A C 0 tt K ) 1 0 0*/ 1 T ffl Hfc L . 7* d „ * 

}Jt(*(TAGOttK) 1 o o * 1 £ Jw £ . 4 y * * > s yR 

#&#©&. SSi$ (lmg/ml p-ihD7xi^»tt. 
S i gmattSS) £flO?U ^tC 4 0 5n«"C©ftftS*WSLfc. 

* ©*££. * > 5 Jit ft w s - 4 # I L-8 ut; 
tiz±<o , ^/ift^-?^**^ ^n-T-^ISfrws - 4 © 
VH«©ILo»fc£*T*C£tf*tt$*l/:(BI2*#H©C£ 
) . 

* *> . ? * < K H E F - c hWS4 L - g k £ £ T S * li 
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ffi !i E : : h e r i c h i c c c- I : DH5ff (HEF-cl 
WSU-g*) . ^i^flffir^^ KHEF - c hWS 4 H- 
g t . iftt" 5 ABffili Escherichia coli JM 
109 (HEF-chWS4H-gr. ) t L T 1*8 jg K£ifcX 

*7J!12B(C&*. FERM BP-4739x*«fctfFERM 
BP-4 7 4 0iLT7'^^ h fettCl-3§ BRSit £ *l/c. 

S«|Jj£ t hWS-4ffi#H«Vflr«0ttK 

HflUSk FWS- 4}JifrHfiiV«|«*3-KtiDNA^ftoaS 
t: L- ? HSt L . t h V D H 2 6 ® F R 1 - 3 * J; t h fa# 

4 B 4 CD F R 4 - K t 5 t *lf tlSSa® D N ABe?j* "? X W 

5 - 4{n*HgiV?ia0CDR$n-KtSD N A W.M *<a& $ ft 
4 «fc -5 ::Ht*$ t hWS-4fii;{Mfgv 3 - KtS^IDN 
A £ Bit L/c. 

fttl. ;©DNAE?i]©-?-tt-?ti5' {MS. ^ 3 ' flH £ H i ndll 
I tS»S5ii/KOZAK3y-fey9-^E?!lRO t BamH I t2&&M£ 

t3if AT- IJ^CLt, C •? LTRIt LfcD N AEW* 

4 V :/* * u**- r'E?!*E5ll»f' : 3 2-35 

dft&CrMJrfJt^Utff-Kttl 1 3-1 4 3Jg$©g$£*rL. 
Bt£-f£2*©*'; 3" ? ? U * * nJI^C2 0 ig£ CD :t - A v 
r$fS$tt5. 4 V zf* 0 V* * K CDfc H F 1 (EMM 

: 3 2 ) . H F 3 (E?a*-f : 3 4) ttt^DN AEM* W L » 
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^:K;Ff: 'f^ijif ^ : 3 ? ) . h f .! : 3 5 - 

*SftDNA^lSS6I (Ap p I ied Bi osystemsft 

y 7 .j 3 Cg£T. 1 0 Ong-fOOHF 1 <tHF2. 

HF3iHFUS*§^*f^ 2. 5 u © P f u DNA*'J> 
7-b'tttt8i8*i9 8 " 1 CP CRRJ&ffi^^SDLfc. 9 
4 t CIT 3 »ia©««5©« ttOfts 9 4t{:t2*Rilv 5 5tfIT 

2 #IB!&tf 7 2 t iZ 1 2 »!B1* 1 * 4 * ^ 4 t , :*l*2*^* 

P C R E£* © ¥ i * 8 S 55 « U fc © t> * * < 9 n,® 

4 V * * *< - i/ a V K.. IOOp BoleTo© R V H 5 ' 7' 7 

4 (EM## :3 6)RO'RVH3'7*7-f-7- (EJSI* : 

3 7) £ # SB 7" 7 4 "7 — i LT^SDL/i^N PCR5B**5 0» 

t t: T 1 £IBL 5 5tCT 1 aiH&tf 7 2 T C T 1 »M © 4 5 * -f 
i> Jisi'iT^. L T ifc K 7 2 'C K T 1 0 #IHW y * a ^ - hL/;. 

ft 4 5 0 g£*J© D N ABrfr* 1 . 5 % <&M * 7 * d - x V ;u «■ 
l^Tfflll, Hindlll RtfBamH I K «fc 9 ififc * L T 
*HHEF^3g^^-HEF-VH-s r 1 i: ? ° - ~ ^ L * 
. EF-17'7^- (K*!l*^ :6 6)U r JHIPr 7 ^- 
(E?S*^ •• 6 7 ) £ffll^T> D N AE?«ftS©a. lU'HfiV 
?I $ © 7 S / & K ?lj £ 3 - f'f SDNAUffl-Sttr?^ $ K £ H 
EF-RVHa-g 7 1 * 7* 7 * $ KHEF-RVK 

a - g 7 l t: £S ft * H « V «8©7 $ ; KEflfc £ tfSlKfll* 
£ 50 S "f : 3 8 il * r . 
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Stt)£ t h W 5 - 4 fa# H ft V a- > - r b . ' 

j. r dj. r e j . r fj. r gj. r h j £ © £ 7 £ L T 

A - v 9 y r b j ( R V H b ) lix 4 7 fit © o -f > y h V 7* h 

: 39) fc«fctfLTW-2 (E^ft = 4 0 ) t»l^ PfS£ 
ISSStSrH'-iL-CliR VH5' (E^S-f- : 3 6) 
R V H 3 ' (E?9#^: 37) £E^T> 7* 7 * $ KHEF-RV 
Ha-grl^MfSDNAitT. P C R «fc *> it* L » 7* 7 * 
$ KHEF-RVHb-g r 1 £ ft £ . * 7* 7 * 5 KHEF-RV 
Hb-er lCtn^ H tR v«tt©7 5 y KE?iJfc «fc tf££E?iJ 

£E?83^ : 4 1 LZTFt . 

a - •>• 9 y r c j K , 4 1 ffi © ^ * $ y *< 7" n »j y IZ 1" * 
J: ? X.m\ltz&XM7 ? ^-QTP I (E?iJS^ : 4 2 ) *J; 
tfQT P 2 (EWt^: 4 3) 7*5*§KHEF-RVH 
a-g r 1 ^iillD N A t LT < PCRSKJ; *3«fflts 7* 7 X $ 
KHEF-RVHc-gr 1 * ft fc . *7*7*$KHEF-RVH 
c-gr ii:$*ft*Httvtt*©7$y KE3l&.J:tfSSE?g& 

E^Jt^ : 4 4 

a- 'J 3 y r d j (i, ^^^7*7 -(7-iLTQTP 1 *> «fc Q 
TP2*ffll\ 7*7 * $ KHEF-RVHb-g r 1 ^IISD N A 
iLTT 1 ?^? KHEF-RVHd-gr 1 * ft fc . * 7* 7 * $ K 
HEF-RVHd-g r l(:#£ftSH|j&V 118 © 7 $ y KE?9& 
«fctf££E?iJ£&?iJ*-f : 4 5 C^T. 

a-->- 3 y r ej 4 o{a©77iy* ? 7'D'j y tc g s s 

■3 CfiSt t iz$L%m77 4 -7- AT P 1 (E?1JS-^ : 4 6 ) £ «k Zf 
ATP2 ( E fll * * : 4 7) £ ffl 7* 7 3. $ KHEF — RVHd 
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- g 7 j * »S D N A i L T fcffi L . :'7^!'HEF-FVH" 
-g r 1 * f* . * 7' 7 * $ KHEF-RVHe-gr 1 C * £ ft 

4 8C*t. 

a - •>* « y r f j tt v 4 4 & © ^ y * * t< r 5 - v £ & r 4 <*. 

•jUKItLfc&BH ?7 4 v-CT A 1 (EHft* : 4 9 ) 

G T A 2 (EM** : 5 0) r^UHEF-RVHd 

-gr l*»£DNA£LTii«U T 1 ^ U'H E F - R V H f 

-gi *r^U'HEF-RVHf-« r lC**h 

* H« Vflj«©7 S / KKfllfc<ktfttfcEai*EfllM : 

t. 

RtSckoCiSStL^^S^r^-f^-LTF 1 (E?S*^ : 5 2 
) H £ tf L T F 2 < E*U**I : 5 3) * ffl r^U'HEF- 
RVHd-gr lfcfc^DNAiLTililLs r^U'HEF- 
RVHg-gr FHEF-RVHg-g r 1 

iz^ttil Hfi v««©7 * y KE*!*J:tftt*Eai*E*!l** : 

5 4 II**. 

a - 9 y r h j li . gRir7^-iULTF 1 «fc L 
T F 2 7'5 * $ KHEF-RVHb-gr l^fSiDNA 

iLTitMiL. 7* 5 * S KHEF-RVHh-g r * 7' 

KHEF-RVHh-g T lC*tft5HttVg«(D7U 
KE?flfc«fctf **E*!l*EBI*# : 5 5 csr. 

HflUfc t |-WS-4»t*LttV«*©tt« 

H«USbVWS-4tt*L«V««*3-Kt*DNA*lfc©« 
C L T Sit Ufc . k HaftRE IOFR*3-KtiDNASJlt 
7^WS-4K*LBV m«© CDR«3-PtiDN AE5!l*< 
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:©DNAE5!l©tnf ft5* «Rtf 3 ' fflCH i ndll 
I ffiaiSffi/KOZAKa^t ^**E?gK.tfB a m H I KifiSBft 

«£$©4*©;*-U:*2:?U;*-^K£#l:K * LTftC, CI *l £ © 

4*©*y:r5i*uj|-*KE5i*E?8#*:56~59K:*r. 

'jtf?^ KS] 06-1 2 4ffi$©S$*^L. 

B*T42*©* , ;J3«^u*f-KttEV»t:i 9-2 3 Jg£©*- 

81*4 : 5 6) , L F 3 (E?d»-f : 5B) ttt^DNAEJH 
ft U ^LT|CLF2 (E5SSf : 5 7) , LF4 (EHft* : 
5 9) IJ7y?-ty7DNAie?«?»t«. ;Ul&:MJ:/**U* 
f-K*«IE©HF l~4£H*©5ttT£jfcLfc. 

7 v * V 7' V - tt . 10 0 ng-f -P.© 'l^^^tf 
5 u © A m p 1 i Taq££W*S980l©PCRil£%£ 
, 9 4 t CT 3 #Ril©fttD©£tt©tfc. 94*CKT2#IBs 55t 
CT2 tflBRtf 7 2 t tlT 3 5- IB 4 lfO/tiL, C ft£ 2 * 4 

* >Mt fc. 1 0 0 p «ole-r-5© R V L 5 ' 7 5 4 v - (E3!*-? 
: 6 0) 5IJRVL3' 7' 7 4 v - ( EH* 4. : 6 1 ) * gB 7' ? 
-f7-iLT8S»0Lfca» P C RK£j££ 5 0 u 1 ©t£r4?«t>. 

* LT 9 4 T £T 3 £BB©««J©Stt©ft* 94tCTl»H, 5 
5 t CT 1 tfHRtf 7 2 t 1 #IB£ ltO*iLt:ft«3 
0 *4 * fl> * It 1 v * L T ft C 7 2 t c T 1 OfllBWy+a^-V 
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L, r; ( E! 3 # c 

It 4 0 0 D N A«K* 1 . 5 H«tt*7#n-*y** 

ffll^TftSSt. H i ndlll JkU B a m H I IZ & Q ffiit L, . * L T 
ftCHEFftS^^-HEF-VL-g^CJti-i^Lfc. 
EF _ 17 -547- (ffi?ij#^: 6 6) <fc K I P7'7^- ( 

E5U*^ : 6 8) «JB^TDNAE«*IO»n IL^HVW 
(D7?/'IIEM«3-ftiDNAKBr«*t , r7XU**IIEF 

-RVLa-g«a*Lfc. * 7* ? * 5 KHEF-RVLa-g 

k izttnz h« v$uacDT $ / HEflUsjitfasEydfcEW** 

: 6 2 t: TP 1" . 

A _ 3 y r b j (RVLb) « . 7 lfifi7*i*77iyi! 

?|J#^: 63) fccfctf F T Y 2 (EWM : 64) R3$£ 
)SI^1-S7'7'f-7-<i:tTliRVL5' (E?"J#^ : 6 0) *«ktf 
R V L 3 ' ( E?l # * : 6 1) tUl'ts 7*7^5 FHEF-RV 
La-g*iilSDNAiLT> P C R ft £ J; K> «Mi L * 7* 7 7. 5 
FHEF-RVLb-M*»fc. *r?X UHEF - R V L b 
- g * ti*t*i* L«gvSI$©7 W 8K?iJfcJ;tfS£E?iJ£K?!l 

: 6 5 . 

Jf v HWfiRb F W S - 4 Kt# L II © r a j K-y s yf;»®%5 
^^-HEF-RVLa-g*i*>7WS-4fii*HS[(D/;» 
O&Jg^ 0 ? - H E F - c hWS4H-gr lil3«fc>)COS«il}& 
£ ffl SE © £ o t: L T PI # y 7 V7s~? 3.9 -> s W K O ^ ? C L 

T*8*±il*BI«Lfca* tilKXIfeffM E L 1 SAKE«®£#0 

£•£11* L fc. c ©S**BU . El 4 £ 7 nffill 
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*f SB ± L T ^ * .« 7 ft* f c hL/c h H ) ?: J; l5Sfl|j£ L fg > 4- 
;»5Htt£j!h&«*ffifc (RVLa/chH) £ 0 N] £ tt ft tt 6 

7 WS - 4 ft*Ltt0fc»©ftS'<* *-H E F - 
chWS4L-g* iiStlJft t h W S - 4 ffifc H ft© r a j j<-* 

■ y& ©i§****ff«r*fc«K wf* co s la&Kpm f ? > 

*7 * 9 > 3 m&n&W4 EL I S AKgE«©£fc9 ©£& 

iISS L/C. *©£&. C©ftf*(chL/RVHa) 
Sli^I^nS^.,/: (EH 4 i&W® Z t ) . 
WBeoc'i < . H ws - 4 ftftLfg© ' a j ^ - 3 y 

(RVLa) tt*^7WS-4K#L«iP!»OtS^Stt**Lfc 

#a- ■>■ g yiliftb h W S - 4 ft* L «[© r a j a- * 9 y ( 
RVLa) *C0S»|gtZ|5l^h7^^7*^->sy"r4C:i{c:«k 
<J f t S o fc . 

* © tS & v r bj. r d j , r ej> r f j . r gJi r hj © 

S - 4 ftfc '( c hL/c h H ) KEKT*gJ£0tftJIt££fS£*L 
. 3©IB*£**<fc h ft#£fctf* *£ftftfl(&£'tttt€JBJft? 5 
Z i^gJii/:. L^L. e£lC-3loT tt. r g j a - x 9 y 

(RVHg) l'Htt^'fHt*/7WS-4ln# (chL/c hH 
) £ *) -» fc. fcfcs H «/>'- * a v r c j SftftK lift 

KtS£»1i*<Jl& fc (El 5 £&MG> Z t ) . 

ZVZtfrb. SWJ&b h WS - 4 ftfcLfS© r a j A->' 3 y 

(RVLa) S£tf£HltJSfc h W S - 4 ftftHflt© r g j a-** 

3 v (RVHg) ift«}n*K, jsitf stfti£te£ti* ^ratg^j 
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tKiCj;»)*>5WS-4P (chL/chH) i:E£«t5 

ftC. I- W S - 4 ffift Lfg© r b j A-* > y ( R V L 

b) SBl'T, Htt^A-^'j viCOSjiBcB*^ J^^7* 
^ s yL HHJ&fc HfS-4K»LH)fbjA-j?.y ( R 
V L b ) Off«**?C tt -sfc. *©*££. »»JRt h W S - 4 fit* 
H«r gJ ;< - >- 3 ^StSffift (RVLb/RVHg) tiVtf 
s m&ttW? 7WS- 4 JJt* ( c h L/c h H) KEtt? 

j/i IS *£ £ 8M2 £ $ T * - Stifc. 
Tj, v r gJ a - ^ ■ y (RVHg) H*tt^fft() + /7WS- 

4 ffi* (chL/chH) cfc *) «fr fc (El 6 £#H© C £ ) . 
lBEfl)|fiC4}l»Tx *^ vWS-4Si# (chL/c hH) H 

t hl/ift (RVLa/RVHgiRVLb/RVHg) * 

rnr * yA* 7 ifHSl/Tv Xlfcfl 4 EL 1 S ACEIOJS 

(chL/chH), RVLa/RVHgJftfrl^CRVLb/R 
vh gfitfc©^r*i*>H8*©*S£iStt**Lfc (07#!ioci 
) . 

COCifr** Wfll*t ^ WS - 4 tfi#L«© r a j A-i? 3 V 
(RVLa) fcilMi r bj y (RVLb) <h . SttliSc k 

h W S - 4 ftttHiS® * 8 J a- » y (RVHg) *** 
li. A»ttiAWtS^tt**t«tt«lttKtt*«tt*W**L.^ CO 

5 W 1£ £ H &5 \-yV?.-73.9ss yt*Zttz*.Q* / vWS-4 
fit* (c h L/c h H) tiElftt *8BCOS41**f 3 4***^ 
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ffltttk h WS - 4 flifrO LIS r a j /*-•>- 9 y ( R V L a ) i 
Is) H IS r g j a- £? 3 y ( R V H g ) . t fc lift L $ r b j a- 
a v (RVLb) i^HtK 'gj A-i/ 9 y (RVHg) frt>UZ> 
HflUfct hffift© I L - 8 U±7fi -IZtit Z I L - 8 t££ffl«S 
t££. V ii v Y u 4: 7 9 -*£&ffl*7 ? -b 4 K«fc$#ttLfc. 

ttft A «fc ♦) ^ 'J ^Sifo L-fctt 1 0 0 »l©Hl*£ . 1 5nl©Mo 
no-Po 1 y&SSI (ICN Biomedical sit!l) 
£ 3 5 Bifofl u fcft©}&^«Kt*^iS<i>#«£fcc: tt t 

h#*SUf £l&*|Lfc. C ©»&£ 1 % B S AgSJn R P M I - 1 6 
4 0 Jft tfe 13 T ft » t fc ft . »ALfc#JlLS*l 5 0 «H© £ 7 y * 
£T&*Lfc. UBS 1 KB S 

AgsjDRPMI -1 6 4 OigifeiCTft^L. 2 x 1 0' Cells/.] 

ommmmizK « «* t:ns«Lfc. ;:©«!is«8«©»if»i*©£ 

1M h a tf y (Shandontt) £«fc*!£t*«*£Di 
f f-Qu i k < S K y + »feLT*eLfcli*9 5K# 

± T & -> tz . 

±Ktf U IS^a',7t-(1«BSAR 

1?0. 1 %7 >'it + h 'J *> J*Z $C D - P B S ) K?ttn«8 2 x 
10' Cells/.IC** «fc-5C3IS*l.fc. I ©I*\ *f + 8±© F 

-OF c«#Ht«SK2^5P (EI81*fr JfcHiiilBS^ P 
CT/J P9 4/ 0 0 8 5 9 #i) i^CKStibJk h I L-6 
***l**l«K*!)5 0 x/ g /»l*f«fcCf*t» 4 0 ng/isUI £ JJ;oCg 
JJDL,, 3 0 #IBW ^ * * ^- h 

,xs ]TSc«giaiL/clL-8 (74TBq/mmol. Ame 
r s ham^SS) £*ffit& I L - 8 (Ame r s bamttlS) 
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& K A< 4 r»c : S S oh :: ft £ ^ - 7 - - x S £ L 91 IS L , J : s 
*>*WS-4ffi* (c hL/c h H ) „ jfH/fc t r ffifc (RVL 
a/RVHg*?«*tfRVLb/RVHg) . ttttj^RSO Si Ha* ( 
PAESEL-LORE I Jb * H ttBtttt H © * XWS- 

4fit#©*n-r*l*tS^Ay7r-t:TllflC 2 0 0 0 ng/»l* *t«j 
8ng/.l£T 2ftfiB*RLfc. I L - 8 ?SjR# blf lZ&tfl#il$WL 
£Zti*tib 0 v 1 roS^L*jS*T-3 0 £.614 y * * r L- 
it. *©*s ±8e»*^Sifi« 1 00* 1 SgflDL* 35 K 1 5 

+ 1 ra«< y * * - h L/c -f ^ * * - 

d©*fflB&!K«ifc£2 0 0 u 1 ©2 0X*y*D-x»«::M 

WSLfc. *©*S££EI 8 tzfFt. 

S HUfc fc r W S - 4 tfift © L « r aj a _ s y (RVL a ) t 
PJ H ft r g j A - y a V ( R V H g ) > t tt R L $ r b j A - x 
b y (RVLb) iPlHai r gj a- 9 y (RVHg) $ftJ 
ffiftij. I L - 8 U-fe 7V -CWt * I L - 8 ©£££ W LT. * 
/7B(chL/thH) iPlSK©»^li&*S1t« =&f 5 £ 4 

Hfl £ & . 

tt „ Ifl E 7* 5 * $ KHEF-RVLj-i «*tti*BBe 
Escherichia coli D H 5 or (HEF-RVLa 

- g * ) , * $ KHEF-RVHg-gr i £#*rr * 

^Biffili Escherichia coli JM109 (HEF 
-RVHg-g r 1) t LTIIBE«K4^IfIISffii^3i ( 
ISttfco < tfrti* 1 TI 1 S3f ) ¥iR6#7fll £ 
*FERM BP-H 3 Stiffs FERM BP- 4 7 4 1 i 



WO 96/02576 



PCT7JP95/01396 



fit t h 1 L-8t^D-t fl/fit * * *£T * » 4 7' 'J K - v £ 
, t r I L-8Tft!SLfcBALB/c vnffllRaii^n 
tBIttaSS P3X6 3-Ag 8. 6 5 3 $*''Jif py/'^-Jb 

tt * ft« £ L fc a * 'J - ■=■ * * ft ^ ^-f^'J K-vWS - 4 £ 
ffiSLJt(Ko, Y-C. «s> . J. Immunol. Method 
s. 149, 227-235. 1992). 

M±©fflfflpJIBtt 

**9!«: t r i l - 8 i:tf-r ^jSIJIj* t hfit#*fffltL. i ©fit 

#C*^TBt h fit * © V O C D R k r I 
^tyjo - + ^fit#© CDRCt*) ESJfta. fcftTH*. d © 
H»J5Stt rfitft©*SB#*<k hjJtftCt^L, tLTCDRlix* 
. fitRtt*<ftl^ i *56BB£DS»JSk HSftttk h t3 « "T -5 

fitWtt*<«<s * U?ni![(:l¥«affl £ LTM»3 ft*. 

t*ttBa*tt£«<«ffll3»JW©2©*ttS*Lfctt£ft^©S 

& 

fcT£ : B *B£tti*o < tfrfi* 1 T B lSlf 

( 1 ) Escherichia coli DH5 or (HEF - RVla - g k ) 

fittS-t : FERM BP-4738 

SF gfc B : 1994* 7^123 
( 2 ) Escherichia coli DH5 a (HEF- chWS4 L- g * ) 
: FERM BP- 4739 
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5 II B = 1994 ^ 7 £ 12B 
(3) Escherichia coli JM109 (IIEF - chWS4H- c T 1 ) 

S&S-Sr FERM BP-4740 

S |( B : 1994$ 7 n 12B 
( 4 ) Escherichia col i JM109 (IIEF-RVHg-g r 1) 

gSSf : FERM BP-4741 

i5? It B : 1994 ^ 7 12 B 

E?iJfE 
E?iJ$f : 1 
E?0O*a = 4 0 
E?lj©g! : ft'tt 
«S©& : -« 
r ** D - : £ $ « 

Efll©H» : "a JjSc D N A 

E © £ ft : M K V l 
E5U 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40 
E?9*> : 2 
E5!©fi$ : 3 9 
E*y©i! : tfcjg 

«©»:-*« 

h *' □ •>•-: £ ft «• 

E?iJ©«g? :**DNA 
E?lj©£fo : M K V 2 

ACTAGTCGAC ATGGAGHCAG ACACACTCCT GYTATGGGT 39 
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E?lj§^ : 3 
KB!©** : 4 0 

h # O •>■- : iff ft 
EM©*» : M K V 3 

ACTAGTCGAC ATCAGTGTGC TCACTCAGGT CCTGGSGTTG <C 

E?flS^ : 4 
E?"j0*£ : 4 3 
KWOffi! : KB 
«Oft : -*« 
h # a ■>•- : EM 
E?IJ©«S : £J*D N A 
E ?'J 0 & to ■ M K V 4 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 43 
Efll*^ : 5 
E^IJO** : 4 0 
E?IJ©£! : tttt 
tS©» : -*« 
h # D - : £ ffi « 

E?l]0«l£ : nlS D N A 
E ?!l © * & : M K V 5 

E» 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40 
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: 6 

EH©** : 3 7 

E$IJ<D§!! : 
&©& :"--*« 

h # □ * - : M ft 

K?IJ©tt« : a flS D N A 

E?IJ©£ft : M K V 6 

ACTAGTCCAC ATGAGCTKCY YTGYTSAGYT YCTGRGG 

E?fl#^ = 7 
E?lj©£$ : 4 1 
EflKDSS : 
$©ft : -*« 

E?O0«^ :^|DNA 

E ?>J © £ ft : M K V 7 

E5d 

ACTAGTCCAC ATGGGCWTCA AGATGGAGTC ACAKHYYCWG G 

Efl*^ : 8 

K5IJ©SS : 4 1 

t&©» : -*tt 
h * D !/ — : & IK tt 
E?lJ©iiSi •• d iSD N A 
EWOfift : M K V 8 

E5'J 

ACTAGTCCAC ATGTGGGGAY CTKTTTYCM TTTTTCAATT G 
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E?lj#^ = 9 
E?|J©S£ = 3 5 

E?lj©8& : N A 

E?Q©£ft : M K V 9 
E3&J 

ACTAGTCGAC ATCCTRTCCW CASCTCAGTT CCTTG 
E?!i*^ : 1 0 
KBIfflfi* : 3 7 

h * D ■>"- : jgfg# 
E?8©«gS : £J5K D N A 
E#|0£& : MKV 1 0 
E?'J 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 
KW#* : 1 1 
E#J©12 : 3 8 
E5!I©S : ttK 
«©» : -*« 
h * D •>-- : ft ft ft 
E 50© fig : D N A 

E m © £ % : MKV 1 1 
E?'J 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 
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K?lJ#-t : 1 2 
£5iJ©l£ : 2 7 
K?IJ<Dg! : &8 

: 

h ** D •>'- : giStt 

E?IJCD«Si : nliDNA 

EMO*ft : M K C 

EM 

GGATCCCGGG TGGATGGTGG GAAGATG 27 

E?IJ*^ : 1 3 
E?"JOfi£ : 3 7 
E?IJ®S : ttfi* 

ff®& : -*a 
h * n : j£f£# 
E5U®liS : &)*D N A 
: M H V 1 

E5IJ 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 
E5iJO^$ : 3 6 

E*"J0 2J = 

»©&:-*« 

h # □ >' - : £ $ 

'K?IJ©:&fc : M H V 2 
E5fl 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 35 
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EHI** : 1 5 

BE?!) 013 : 3 7 

«©ft : ~*tff 

E?lj©aS® : "a J5K D N A 
BW©*» : M H V 3 

EW 

ACTAGTCGAC ATCAAGWTGT GGTTAAACTG GGTTTTT 
E?lj#^§ : 1 6 
E?'J©££ : 3 5 
E?IJ©§L' = ft ft 
»'©» : -*« 

Y # D :>"- : fifS« 
E?!]©S$ : d)SDNA 
E?lj©£ft : M H V 4 
•EW 

ACTAGTCGAC ATGRACTTTG CGYTCAGCTT GRTTT 
E?IJ#^ : 1 7 
EBlOftS : 4 0 

E?y©s : \m 

tB©» : -*« 
h *' n •? - : jg ft 

E«fl)«|:MHV5 

E?tJ 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 
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K?lJS^ = 1 8 
E?IJ©1$ = 3 7 

: 

E?lJ©S*i :^ISDNA 
EWCfef* : M H V G 
E?ti 

ACTAGTCCAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 

E?fl*^ : 1 9 
E?fl© f £ : 3 6 
E?IJOS : t*K 

h * D •/ - : « 
fi£ CD It ^. : ^UDNA 
E?fl©*&:MHV7 
E9iJ 

ACTAGTCCAC ATGGRATGGA GCKGGRTCTT TMTCTT 

E5!l*f : 2 0 

K5i]©££ : 3 3 
E3FiJ©I2 : teK 

«©»:-*« 
h # n S/ - : £ fig 
E?IJ©tt« : D N A 

K?iJ©£ft : M H V 8 
E5'J 

ACTAGTCGAC ATCAGACTGC TGATTCTTTT GTG 
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K?IJ*^ : 2 1 

E?g©i$ : 4 0 

E?0©2S : tt» 
»©» : -*« 
h # O x - : jEtftt 
E?fl©«g : N A 

EM©sg» : M H V 9 

ACTACTCGAC ATGGMTTGGG TGTGGAHCTT GCTATTCCTG 40 

E?fl#^ : 2 2 
E?IJ0gS : 3 7 
E?!I©S2 : ttlft 
«©»:-*« 
h *' D y - : 0| $ ft 

E ?!)©£& : M H V 1 0 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 37 
E«#t = 2 3 
EM©** : 3 8 
E^CSS : &fi£ 

ss©a = 

Eft ©US ; d^S D N A 
EH©* ft : M H V 1 1 
K« 

ACTAGTCGAC ATGGATTTTG GGCTGATTTT TTTTATTG 38 
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E9iJ©l $ : 3 7 
E?IJ©S : ttK 

h ** D •>• - : fi $ # 
E?IJ©a« : £jfcD N A 
E#|0>£& : M H V 1 2 
E?"J 

ACTAGTCGAC ATGATGGTGT TAAGTCTTCT GTACCTG 37 
E?'J§^ : 2 5 
Efll©*i5 : 2 8 

E5IJ0S : 4*8! 

«S0» : -*« 
Y # n - : a UK 
K M © ?i If ■ dSJDNA 

E?IJ® : M H C 

E?Q 

GGATCCCGGG CCAGTGGATA GACAGATG 28 
K?«** : 2 6 
E5«JOl$ = 3 8 2 
Efll©g : ttK 

tgOft : - *« 

h * D i/ - : iligtt 
E?IJ<Z>&& : c D N A 
E?"J0£fr : W S 4 V L 

urn 

4«B* : ^ ^ * 
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lit 0£i£ 

* o - y : P UC-WS4-VL 
#8fe : 1..60 sig peptide 
61. .382 mat peptide 

ATG ACT GTG CTC ACT CAG GTC CTG GGG TTG CTG CTG CTG TGG CTT ACA 48 
Met Ser Val Leu Thr Gin Val Leu Gly Leu Leu Leu Leu Trp Leu Thr 
-20 -15 -10 - 5 

GGT GCC AGA TGT GAC ATC CAG ATG ACT CAG TCT CCA GCC TCC CTA TCT 96 
Gly Ala Arg Cys Asp He Gin Met Thr Gin Ser Pro Ala Ser Leu Ser 

"11 5 10 

GCA TCT GTG GGA GAA ACT GTC ACC ATC ACA TGT CGA GCA ACT GAG ATT 144 
Ala Ser Val Cly Glu Thr Val Thr He Thr Cys Arg Ala Ser Glu He 

15 20 25 

ATT TAC ACT TAT TTA GCA TGG TAT CAG CAG AAA CAG GGA AAA TCT CCT 192 
He Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Cly Lys Ser Pro 

30 35 40 

CAG CTC CTG GTC TAT AAT GCA AAA ACC TTA GCA GAT GGT GTG TCA TCA 240 
Gin Leu Leu Val Tyr Asn Ala Lys Thr Leu Ala Asp Cly Val Ser Ser 
45 50 55 60 

AGG TTC ACT GGC AGT GGA TCA GGC ACA CAG TTT TCT CTG CGG ATC AGC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Gin Phe Ser Leu Arg He Ser 

65 70 75 

AGC CTG CAG CCT GAA GAT TTT CGG AGT TAT TAC TGT CAA CAT CAT TTT 336 
Ser Leu Gin Pro Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His His Phe 
80 85 90 

7 1 
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OCT TTT CCT CGG ACG TTC GGT GGA GGC ACCAAG CTG GAA CTC AAA C 382 
Gly Phe Pro Arg Thr Phe Gly Cly Gly Thr Lys Leu Glu Leu Lys 

95 100 105 

&?IJ#^ : 2 7 
8250© 4 £ : 4 2 4 

h # n - : & 
ffi?lj0ffig : c D N A 
e ?IJ CD £ & = W S 4 V H 

it ft <D & an 

^D-y: P UC-WS4-VH 

: 1..57 sig peptide 
58. .424 mat peptide 

ATG AAG TTG TGG TTA AAC TCG GTT TTT CTT GTG ACA CTT TTA A AT GGT 48 
Met Lys Leu Trp Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Gly 
-19 -15 -10 -5 

ATC CAG TGT GAG GTG AAA CTG GTG GAG TCT GGA GGA GGC TTG ATA CAG 96 
He Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu He Gin 

-11 5 10 

CCT GGG GAT TCT CTG AGA CTC TCC TGT GTA ACC TCT GGG TTC ACC TTC 144 
Pro Gly Asp Ser Leu Arg Leu Ser Cys Val Thr Scr Gly Phe Thr Phe 
15 20 25 
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ACT GAT TAC TAC CTG AGC TGG GTC CGC CAG CCT CCA GCA AAG GCA CTT 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Ala Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA GAT GAT TCC 288 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asp Ser 

65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG AGA GGT GAG GAC AGT 336 
Gin Ser He Leu Tyr Leu Gin Met Asn Thr Leu Arg Gly Glu Asp Ser 

80 85 90 

GCC ACT TAT TAC TGT GCA CGA GAG AAC TAT AGG TAC GAC GTA GAG CTT 
Ala Thr Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG CGC CAA GGG ACT CTG GTC ACT GTC TCT GCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 120 

KB!** : 2 8 

E5ll<Z>££ : 3 4 

: -*« 

r # D ■>- - : fl| $ # 
e?IJ©« & : nlfiDNA 
£?lJCD£?ir« : c hVLSljr^?- 

ACAAAGCTTC CACCATGAGT GTGCTCACTC AGGT 34 



384 



424 
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K?fl#f- : 2 9 
K?|J©:££ : 3 7 
E?'J©S! : t£K 

h # n •>* - : itiBtt 
e?q©88 : & Jj£ D N A 

E?fl © £ ft = chVH^rH?" 

GATAAGCTTC CACCATGAAG TTGTGGTTAA ACTGGGT 
K?IJ$*J : 3 0 

E5fl©l£ = 3 7 
K 50 ® S! : J* ft 
ff © » : - * ifi 
Hoy - : it $8 
E?IJ©ISII. : D N A 
EH © £ & : chVLljr?^- 

E5fl 

CTTGGATCCA CTCACGTTTG AGTTCCAGCT TGGTGCC 

E?fl*> : 3 1 

K?|J©££ : 3 7 
E?lj©£! : ttK 
«g©» : -*« 



37 



37 



h # a - 
E9«©«« 

K5i]©£fr 
Efl 

GTCGGATCCA CTCACCTGCA GAGACAGTGA CCAGAGT 



D N A 



37 
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■■ 3 2 

E5IJCD!£ : 1 3 7 

h * n $ - : S gi # 
E5ij©itgl : ^IKDNA 
E?lJ©£ft : H F 1 
E?d 

TAAGCTTCCA CCATGGAGTT TGGGCTGAGC TGGGTTTTCC TTGTTGCTAT TTTAAAGGGT 60 
GTCCAGTGTG AAGTGCAGCT GTTGGAGTCT GGGGGAGGCT TGGTCCAGCC TGGGGGTTCT 120 
CTGAGACTCT CATGTGC 137 

E?y*^ : 3 3 

K?IJ©!$ = 1 4 3 
EM©SS! : ttK 
fllOft:-*ffi 
h # D •>* - : an tt 
E?!l©8$ : MDNA 

EJIO** : H F 2 

GCACTGTACT CTCTTGTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC CAACTCTAGC 60 
CCTTTCCCTT GAGCTTGGCG GACCCAGCTC AGGTAGTAAT CACTGAAGGT GAATCCAGAG 120 
GCAGCACATG AGAGTCTCAG AGA 143 
E5J»* :34 
KW0*$ : 1 1 3 
EWoffi : ttft 

IS © » = - * ffi 
h # D - : it ffi ft 



7 5 



WO 96/02576 



PCT/JP95/01396 



E n © tt S! : □ t D N A 

Eyy©*ft- : H F 3 

E?iJ 

TACACAAGAG AGTACAGTGC ATCTGTGAAG GGCAGACTTA CCATCTCAAG AGAAGATTCA 60 
AAGAACACGC TGTATCTGCA AATGAGCAGC CTGAAAACCG AAGACTTCGC CGT 113 

E?8#^ : 3 5 
E5lJOfi$ : 1 1 7 

E$IJ®£! : ttfift 
IKOft : -*« 

E?IJ©*«i : H F /I 
EJO 

TCGGATCCAC TCACCTGAGG AGACGGTGAC CAGGGTTCCC TGGCCCCAGT AAGCAAGCTC 60 
TACGTCGTAG CGATAGTTCT CTCTAGCACA GTAATACACG GCCAAGTCTT CGGTTTT 117 

K?IJ#^ : 3 6 
E*fl®g* : 3 7 

«©»:-*« 

E?a©«« ^«dna 

e ?a © £ » : R v H 5 • rM?- 

GATAAGCTTC CACCATGGAG TTTGGGCTGA GCTGGGT 37 

K$IJ$^ : 3 7 
E?lj©££ : 3 1 
S 5fl ©£:«*» 
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E^Jfcfcft : R V H 3 ' 7^7- 

E?U 

GTCGGATCCA CTCACCTGAC GAGACGGTGA C 31 

E?lJ#^ : 3 8 
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E 0 « g : & $ D N A 
E © * ft : R V H a 
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ATG GAG TTT CCC CTG AGC TGG GTT TTC CTT CTT GCT ATT TTA A AG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
-19 -15 -10 "5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA CGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg l.-.;u Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CCC TAC GAC CTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG CTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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EH* f : 3 9 

: 3 4 

EWOSS : 

«©» : 
Y # D £/- : 

E?!l©ttg : MDNA 
E?9©£ft : L T W 1 
E?9 

GGCTAGAGTC GGTGGCTCTC ATTAGAAACA AAGC 
E^S^ : 4 0 
E?!l©:g £ : 3 6 
E?lj©§! : &&< 
$©» : -*« 
KD - : atttt 
E?lj©ffl& : D N A 

fie 5ti © £ ft : L T W 2 
CM 

GAGACCCACC CACTCTAGCC CTTTCCCTTG AGCTTG 
K?lJ#^ : 4 1 
SS$IJ©££ : 4 2 4 
E?9©g : &f& 
«S©» : 

h # n : Itgtt 

82 © £ ft : R V H b 
£ £ : ?nHl}'t h 
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£ tl © *g 3? 

^D-y:HEF-RVHb-grl 

7 $ ,> & -19 1: leader 

7 $ / & 1 - 3 0 : F R 1 

7 $ / & 3 1 -3 5 : CDR 1 

7 W» 36-49:FR2 

7$; 8 5 0 - 6 8 : CDR2 

75/S 69-1 00 : FR3 

7i;K 101-111 :CDR3 

75/fi 112-122:FR4 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Vdl Phe Leu Val Ala lie Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
. Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGC AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Are Asn Lys Ala Asn Gly Tyr Thr Arc Glu 
50 55 60 
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TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Clu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Net Ser Ser Leu Lys Thr Clu Asp Leu 

80 85 90 

CCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Are C 1 u Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

K?IJ*^ : 4 2 
K?d©fi£ : 3 2 
62 5fl CD H : \m 

ta©» : -*n 

ffi 81 Q T P 1 

TGGGTCCGCC AAGCTCCAGG GAAAGGCCTA GA 32 

E5IJ$^ : 4 3 
E?IJCDfi3 : 3 2 
&?lj©£! : &® 
«®tt : -*tt 
r H : EiStt 
E8J0M : itfUD N A 
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EflOfeft : Q T P 2 

E?U 

TCTACCCCTT TCCCTCGACC TTCCCGGACC CA 32 
E?lJ#^ = 4 4 

= 4 2 4 
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h * D 'J - : ffitKtt 

E ?IJ © £ ft : R V H c 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
net Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
-19 -15 -10 -5 
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GTC CAC TGT GAA CTG CAG CTG 
Val Gin Cys Glu Val Gin Leu 
-1 1 

CCI GGG GGT TCT CTG AG A CTC 
Pro Gly Gly Ser Leu Arg Leu 
15 20 
ACT GAT TAC TAC CTG AGC TGG 
Ser Asp Tyr Tyr Leu Ser Trp 
30 35 
GAG TTG GTG GGT CTC ATT AGA 
Glu Leu Val Gly Leu He Arg 
50 

TAC AGT GCA TCT GTG AAG GGC 
Tyr Ser Ala Ser Val Lys Gly 
65 

AAG A AC ACG CTG TAT CTG CAA 
Lys Asn Thr Leu Tyr Leu Gin 
80 

GCC GTG TAT TAC TGT GCT AGA 
Ala Val Tyr Tyr Cys Ala Arg 
95 100 
GCT TAC TGG GGC CAG GGA ACC 
Ala Tyr Trp Gly Gin Gly Thr 
110 115 

E?IJS-t = 4 5 
E5lJ©!£ : 4 2 4 



TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Leu Glu Ser Gly Gly Gly Leu Val Gin 

5 10 
TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Ser Cys Ala Ala Ser Gly Phe Thr Phe 
25 

GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Val Arg Gin Ala Pro Gly Lys Gly Leu 
40 45 
AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

55 60 
AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Arg Leu Thr lie Ser Arg Glu Asp Ser 

70 75 
ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Net Ser Ser Leu Lys Thr Glu Asp Leu 
85 90 
GAG AAC TAT CGC TAC GAC CTA GAG CTT 384 
Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
105 

CTG GTC ACC GTC TCC TCA G 424 
Leu Val Thr Val Ser Ser 
120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA A AG GGT 48 
Net Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Va) Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
15 20 25 
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AGT GAT TAC TAC CTG AGC TGG GTC CCC CAA GCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Are Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Het Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT ACA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

: 4 6 
S£5iJ©££ : 2 6 

IX® ft : -*f» 

r # O - : jg ® « 
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K 59 © * ft = A T P 1 

TGGGTCCGCC AACCTCCAGG GAAAGG 26 
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112-122 = FR4 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Net Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Pbe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA CCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 
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GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Net Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
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CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GCG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Ala Leu 
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GAG TCG GTG GGT CTC 
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ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
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GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
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TAC AGT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Glu Asp Ser 
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ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA CGT 48 

Net Gly Trp Ser Cys He lie Leu Phe Leu Val Ala Thr Ala Thr Gly 
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